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| ALTERNATING “AND: DIRECT “CURRENT 


Le) VULCANISED RUBBER CABLES AND BROOKSS UNDER. 
GROUND MAINS WITH LIQUID. INSULATION. | 


DONTRACTORS FOR COMPLETE CENTRAL ‘STATIONS. 


i 


The Metropolitan | Supply Company, Limited. 
Be Keswick Electric Light 


BOHNSON & PHILLIPS, 


ENGINEERS AND ELECTRICIANS, 
fu UNION COURT, OLD: BROAD STREET. LONDON, E. C. 


Works Wharf: CHAPEL TOM, KENT. 


LONDON. A.B.S. Gode, th Edition. 
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CAB LES AND 


OF EVERY DESCRIPTION. 


“BEST QUALITY AND VALUE, PROMPT DELIVERY, 
‘SPECIAL CONCENTRIC 


INTERNATIONAL. ‘ELECTRIC EXHIBITION, 
International Inventions MEDAL ter Machinery, 


Glectrical Wire and Gable Makers, 


La 


Bridgewater Street Iron Works. . 
Balford Electric Wire Works. 
Springfield Cable Works. : 


‘LONDON: BATTON GARDEN, Æ. 


MANCHESTER.| 


Adopted by the LONDON ELECTRIC BUPPLY CORPORATION and the 
“PRINCIPAL HIGH TENSION SUPPLY COMPANIES. — 


PRINOES MANSIONS. 
VIOTORIA ST. SW. js 


‘DRAKE & GORHAM, 


<HARFMANN @: BRAUN 


FOR CONTINUOUS AND ALTERNATING CURRENT 


For PRIVATE INSTALLATIONS, 
For CENTRAL LIGHT and POWER STATIONS 
For SHIP INSTALLATIONS, 


To : TRADE ONLY. 
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LIGHT ENG 


pr and Prices on application. 


WORKS, STREET 
L 


0, 220m, BILLITER ST, 


FINE ASBESTOS PAPER, for D & Works, near London, and 
QNEERS OF THE ASBESTOS TRADE. assstos roses à CEMENT, for Electric LightLeads. of the best possible 
ASBESTOS FIRE-PROOF PAINT, for protecting wood- 


LIMITED. 


LE , The ONLY COMPANY work, troughs for leads, &c. Specify “ SALAMANDER” Brand. 

RES À in the World owning ASBESTOS MILLBOARD STRIPS, for ditto. Depots: NEWCASTLE-ON-TYNE, Quay Side; 

rking As FINE ASBESTOS THREAD, for covering wires. MANCHESTER, %, Deansgate; LIVERPOOL, 
and working Asbestos ,..2aros COVERED WIRES. _ 47 and 49, South John Street; GLASGOW, 60, 


West Howard Street ; CARDIFF, M 
Mines in both ITALY parent SALAMANDER LUBRICANT, for Dynamos, àc. square; ; BRISTOL, Provident Suiiinen. Ghee 


and CANADA. 3647 PACKING, NON-CONDUCTING COVERING for Bollers,&c, Street; ST. PETERSBURG, Gostinoe Dvor, 


FREDERICK SMITH CO. 


CALEDONIA WORKS, HALIFAX. 
Contractors to Der Wajesty’s Government & Railway Companies 


BEST RHFINHD THLHPHONH WIRE 
PATENT GALVANISED TELEGRAPH WIRE. 


100 1b. COILS, HIGH CONDUCTIVITY. 


 8PECIALITY :-TELEGRAPH WIRE, TO ALL SPECIFICATIONS. 


COPPER WIRE, hard drawn, high conductivity—long lengths. COPPER WIRE and TAPE for 
Conductors, &c. co R WIRE, all for covering STRAND WIRE 
GALVANISED HARD STEEL STRAND for Mechanical Telephones. 


F. WIGGINS & SONS, xt. LONDON, _M | C À. 


Wm. M. FOXCROFT 


Manufacturers of Mica Goods for Electrical and ALL purposes. 
VERNMENT. 2831 
(Successor the late W. Foncroft, also F. Lucas), 


| Telegraph and Telephone Cast Mannfacturer, 


PATENT OFFICE, 


* 
fl 
k 
‘ 
Il 
= 
=! 
| 
| rT! 
en! 
| 
| \ 
| | 
Wi 
| 


166, FLEET STREET, PERCIVAL STREET AND 9, SMITH STREET, 
Es © IN DON. CLERKENWELL, LONDON, E.C. 
FICE | (Offlices-PEROIVAL STREET). 


| Messrs. ROBERTSON, BROOMAN & CO. Lock and Block, Single Needle, Bell, Sounder, Perforater, 


Photometer, Telephone Cases, Battery Boxes, &c., &c. 
PRIZE MEDALS, LONDON, 1851; PARIS, 1881. 101 


WROT IRON 
‘OR _STEEL. 


GAS,STEAM TEAM WATER, 
. BOILER TUBES 
AND FITTINGS, 


TUBE- -workS. GREAT-BRIDGE, STAFFORDSHIRE | 


LONDON OFFICE: 46, QUEEN VICTORIA 
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Telegraphic Address 


TELEPHONE No. 174. HENLEY’S WORKS,” LONDON. 


TE LEPHONE. | TELEGRAPH, 


LIMITED, 
0 MARTIN’S LANE, CANNON | STREET, LONDON, EC 2 


HIGH TENSION. LOW TENSION. 


FOR BOARD TRADE RULES 
| AND 
FIRE OFFICE REGULATIONS. 


WTO R ES: 


NORTH WOOLWICH. 


ELECTRIC LIGHT. 
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4, VICTORIA MANSIONS, WESTMINSTER. 


Prof. SILVANUS THOMPSON says:—“ This is the Electrical Engineer's Lamp.” — 


FACTS !! 


The Crompton- Howell Electrical Storage Co., Ltd., have erected, or are erecting, 


CENTRAL STATION BATTERY 


in connection with Central Stations sapplying 


300,000 Lamps. 


These Batteries act as a reserve for the above, or will run 


50,000 Lames 


direct without machinery. 


QUOTATIONS FREE. 


CROMPTON-HOWELL STORAGE 


COMPANY, LIMITED. 


_ MANSION HOUSE BUILDINGS, LONDON, E.C., 


AND 
Works:-NEW DOCK, LLANELLY. 


Telegraphic Address: “POROSITY,” LONDON. Telephone 1,663. 
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INSULATED WIRES, | 


ALL KINDS OF WIRE FOR TELEPHONE, TELEGRAPH INSTRUMENT & ELECTRIC BELL ra 


Cables for Electric & 
Lighting, Flexible Leads, 


Chandelier Wires, 
In Silk, Cotton, 


EN D. 


PRICES OF ANY WIRE ON APPLICATION.. 


J. D. F. ANDREWS & Co., 


41 & 42, PARLIAMENT STREET, LONDON, S.W. 


Complete System of Concentrio 
for Interiors. pore 8 Patent J 
Switches, Fuses and Fittings: Lists 
Trade Terms on application. 
Concentric Wire Rules Free on Application. : 


SPECIAL CHARCOAL IRON SHEETS. DYNAMO PLATES. TRANSFORMER STAMPING: 
TURNER BROS., 


134, Upper Thames St., LONDON. 
IRON AND STEEL. 


Charcoal Iron Wire. 
Wrought Iron Magnet Forgings. 
Sheet Steel, Tool Steel, Files, &c. 
Bar Iron & Steel, Hoops, Plates, &c. 


Mild Steel & Bessemer Steel Forging, 
Rolled and Forged Shafting, 
Brass and Copper Rods and Tubes 
Wrought Iron and Steel Tubes, 


_ THOMAS BARRACLOUGH & OO. Ltd, 


Makers of all the most Improved Machinery for Electric Wire and 
Strand Covering, Lapping, Taping, » e., 
ALSO FOR 
STRANDING AND MAKING CA ESELESES OF EVERY SIZE AND DESCRIPTION. 


Globe Works, Rochdale Road, Manchester. 1960 


M A N G A N ES E arenes 1869, 
[ Spectally prepared and Manufactured IC AR R B O N Ss 


r every class of Electrical ee, 
AGGLOMERATE BLOCKS). 

TALC, slices, pencils ; MICA, lump, cut, and powdered. 

GEO. G. BLACKWELL. 


Works 3 GARSTON. Chief Office: 25 & 27, Irwell Chambers, LIVERPOOL. 
Telegrams 


ms: “ BLACKWELL, LIVERPOOL." TELEPHONE 939, 4057 


| ELECTRO-PLATING DYNAMOS 


PRICES FROM &6. 


| CAKL OPPERMANN, 2, Wynatt St, Clereral 


BONS. 


H. & F. CHAMBERLAIN, 


Manufacturers of Pure Carbon Points, Tubes, Filters, 
Cells and Battery Plates of every description. 


WorRKs:-BARNSLEWY. 


Telegraphic Address:—“CARBON BARNSLEY.” 3398 


HXCHLSIOR 


For Nickel and Silver Plating, Brassing, Electro- 
as used by all the principal Platers in Lon 


Numerous Testimonials. 
VATS, ANODES, AND COMPLETE OUTFITS. 


STIFF & SONS, 


LAMBETE LONDON, 
MANUFACTURERS OF 


PLUMBAGO CRUCIBLES, 
Testimonials show 30 to 50 meltings each. 


STONEWARE INSULATORS, 
SWITCH BLOCKS, FUSE BLOCES, 


Vitrified Tubes for Electric Wires, Porous Cells, Battery Jar 
Every kind of Electrical Stoneware. 


AWARDS:-PARIS AND VIENNA ELECTRICAL EXHIBITIONS. | 


GOLD MEDAL AWARDED, Es 
EDINBURGH, 1890. / | 


NO COAL. 


Royal Agricultural Silver Medal Notting: 
» 1588, and at Windsor, 


Works HULL, 


PRIESTMAN’ S OIL ENGINE 


(Priestman’s and Humes’ Patents). 
USING COMMON MINERAL OILS ONLY. 


SPECIALLY SUITABLE FOR ELECTRIC LIGHTING. 


Printing, Pumping, Sawing, Threshing. Chaff Cuttin g Gor Corn Crushing, Driving Lathes, | 


NO SPARES. 
No extra charge made for insuranc® — 


FIRST POZE AWARDED FOR SMALL FARMER'S MOTOR, PLYMOUTH, 4890. 


and Paint and other Mil 


NO STEAM. 
NO DANGER. 


GAS. NO BOILER. 


NO SMOKE. 


PRIE STMAN Bros., 


Fullest L'urticulurs ¢ on application to— 
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POWER, OR 
DEPOSIT!ON OF METALS. | 


ELECTRIC LAUNCHES, 


ABOVE OR 
BELOW GROUND. 


TRACTION. 


IMMISCH, 


ON APPLICATION. 
THE GENERAL ELECTRIC 


(CO, 


Head Office, 35, NEW BROAD STREET, E.C.; Works, Kentish Town, LONDON, N.W. 


STOCK 


READY FOR DELIVERY. 


50,000 ft. 14 mm. 12 in. CORED CARBONS 
0,000 ft. 6in.SOLID ., 
0 000 ft. sd: mm. 12 in. CORED » 
ft. Gin. SOLID 


SPECIAL RATES QUOTED FOR QUANTITIES. 


2:d. per ft. 


8d. per ft. 


G PAIRS OF EITHER 11 or 42 mm., FOR TRIAL, SENT ON RECEIPT OF POSTAL ORDER FOR 2ss. 


WOODHOUSE RAWSON 


UNITED, LIMITED, 


88, QUEEN VICTORIA STREET, LONDON, E.C. 


1, Piccadilly, BRADFORD, YORKS ; Cornbrook Telegeaph Works, MANCHESTER; Strand Works, CHISWICK, W.; 
and Union Foundry KIDSGROYE. 803 


FOR ELECTRIC LIGHTING, | 
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JOHN WHITE SONS, 


Tanners, Curriers & Leather Merchants, 
PARK ROAD LEATHER WORKS, 


BINGLEY, YORKSHIRE. 


AWARDS.—Leeds, 1875; Paris, 1878; Bradford, 1882; Amsterdam, 1883 

Huddersfield, 1883; International Inventions, 1885 
Colonial and Indian, 1886; Saltaire, 1887. 

Telegraphic Address: 

“WHITESON’s, BINGLEY.” 

ee Patent V or Triangular and 

Square Leather Ropes. 

Specialities 


For Electric Machinery. 


Selected | by the to the Leather Belting for the 
Machinery in the Electric Light Department of the Inventions Exhi- 
bition, 1885, and again in the same eee ag for the Colonial and Indian 


Exhibition, 1886. 


FOR DRIVING THE MACHINERY IN TUE ELECTRIC LIGIT 
DEPARTMENT O¢ TUE 


INTERNATIONAL INVENTIONS EXHIBITION OF 1885. 


The following particulars relating to a portion of the Main Belts for Driving the 
Machinery in the Electric Light Department of the International Inventions Exhibl- 
tion of 1885 may he of interest, showing such combiied results in Belt Driving as 


have probably never been previsusly attained :— 
Length. Width. Speed, Transmitted. 
2,585 fect per 1.H.P. 


2—55 fet x 1% inches ., -.. 
Na, 3—G0 fegt x 16 inches .. .. 270 feet os 200 
No, 4—+6 feet x 2t inches .. .. 2,485 fect gg L'H.P 
No, teet x 15 inches ,. .. 2,585 feet |, 
20. 6—56 feet x 15 inches ., .. 2,585 fect 


JOIN WHITE & SUNS supplied the Main Driving Belts at 


THE BRADFORD TECHNICAL SCHOOL EXHIBITION, 1882. 
HUDDERSFIELD ,, à 
yy SALTAIRE EXHIBITION. - -  - 


Being awarded GOLD MEDALS ON ALL THE OCCASIONS for complete 
efficiency, 4081 


WIRES, 


Insulated Wire and Cables L à 
of every description for "A = 


Electrical Instruments, 

Dynumo Machines, Electric 3 

Bella, Telephones, Electric 
Lighting, &c., &c. 


UNITED ELECTRIC WIRE 


14a. Clerkenwell Green. London, 


0 = 


- = 


THE “ EXCELSIOR x DYNAMO 


(PATENT). 
Simplicity, eficiency and durability at considerably reduced Prien 
SOLE MAKERS- . 
STANLEY & DAVIES, 
Glectrical Gugineers, 


HYDE NEAR MANCHESTER, 


C.A.PARSONS Co, 


ELECTRICAL ENGINEERS, 


TURBO: 
NEWCASTLE. 


Heaton Works, NEWGASTLE-ON-TYNE. == 


Manufacturers of 


STEAM TURBINE DYNAMOS, 
STEAM TURBINE ALTERNATORS, 


DYNAMOS, ARC LAMPS, 
SEARCH LIGHT PROJECTORS AND MIRRORS, 


Contractors for 


COMPLETE CENTRAL 


London Representative: A. A. CAMPBELL SWINTON, 66. Victoria street, Hestmaste | 


Telegrams: “DUNAMIS,” LONDON. 


Telephone No. 3156. 
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THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW. 
IMPORTANT NOTICE: 


TELEPHONES. 


EXPIRY OF: BELL’S PATENT, DECEMBER h, 1890, 


1891.1 


23 


the “UNIVERSAL” TELEPHONES after the above date WILL EMBODY ADDITIONAL IMPROVEMENTS 


THEY ARE SOLD OUTRIGHT! NO RENTAL! NO ROYALTY! 


Suitable for Long or Short Distances, Outdoor or Indoor. 
‘LINES BRECTED AND MAINTAINED IN ANY PART OF THE KINGDOM. ESTIMATES FREE. UPWARDS of 6,000 in DAILY USE. 


N.B.—Catalogues containing upwards of 300 Illustrations will be ready shortly. 4121 


THE UNIVERSAL TELEPHONE CO. 11, Queen Victoria Street, London, E.C. 
CEE ALS. 


ALL KINDS FOR ELECTRICAL WORK, and also for INDIA-RUBBER & GUTTA-PERCHA MANUFACTURERS, 


Supplied ond Shipped at shortest notice by 


G BOOR & Co. 1 & 2, Artillery Lane, Bishopsgate, LONDON, E.C. 


CONTRACTORS TO THE POST OFFICE, WAR OFFICE, ADMIRALTY, INDIA AND NEW ZEALAND OFFICES AND LEADING VEN COS. 3675 


GEORGE EDWARD CO. 


HERCULES IRON WORKS, JOHNSTONE, near GLASGOW. 


PATENTEES AND MAKERS OF 


PATENT VERTICAL HYDRAULIC MULTIPLE LEAD PIPE PRESSES, 
For Covering Telegraph, Telephone and other Cables with Lead, and for Making Lead and other Metal Pipes, all in Long Lengths. 


PATENT HORIZONTAL HYDRAULIC MULTIPLE LEAD PIPE PRESSES, 


For Making Lead and other Metal Pipes, Bends, and — and for Covering Telegraph, Telephone, and other Cables with Lead 
in Long Lengths. 


PATENT IMPROVED HYDRAULIC LEAD PIPE PRESSES, 
As supplied to all the leading Pipe Makers in Great Britain, and abroad. For Making Solid Block Tin, and Block Tin Composition 
Tubes, Solid Block Tin Lined Lead Pipe, Solid Cold Pressed Lead Pipe, Lead Composition and Tinned Composition Pipes, 
Lead Roda for Bullets, Window Leads for Glass, Square, Hexagon and other shaped Pipes and Rods j in Long Lengths. 


IMPROVED SHEET LEAD ROLLING MILLS, 


With Reversing Steam Engines or Reversing Gearing fitted with Self-Acting arrangements for Feeding the Lead Block and Sheets to 
Main Rolls, Double Power Geared Guillotine for Shearing the Rolled Plates up to 14 inches thick, Self-Acting Circular Cutters for 
Trimming Edges of Sheets and combining all our latest improvements for reducing labour and producing superior Milled Sheets. 


ROLLING MILLS AND PIPE PRESSES CAN BE ALTEREO TO OUR PATENT AND IMPROVED SYSTEM. 4296 


FOWLER-WARING CABLES Lro. 


82, VICTORIA STREET, LONDON, S.W., 
ALL CLASSES OF VULCANIZED AND PURE INDIA-RUBBER WIRES AND CABLES, 


Sole Manufacturers of 


LEAD-COVERED CABLES, 


UNDER THE COMPANY'S PATENTS, 
FOR TELEPHONE, TELEGRAPH, ELECTRIC LIGHT, 
TRANSMISSION OF POWER, 
Ana Underground Installations of every kind. 


—— 


SPECIAL ANTI- INDUCTION TELEPHONE CABLES. 


UNAFFECTED BY HEAT, 
MECHANICAL STRENGTH 
HIGH INSULATION, 
LOW CAPACITY. 


MEDAL. 


STEAM SHIPS, DOCKS, 
CHEMICAL WORKS 
FACTORIES, MINES, 
DAMP PLACES, &c. 


REFERENCES AND PARTICULARS ON APPLICATION. 


Works: NORTH WOOLWICH, 


| 
| 
70 | 
| 
| 
| 
| 
| | 
| 
MO | 
| 
| 
| 
Ss, 
BR 
| 
grams 
‘ 
TURBO,” 
EWCASTLE. 
@\ | 
\ 
ALES 
© e © 
Qu | 
etet se 
0% / 
@», © 
» et 4 
“Wig 
| 
GOLD PARIS EXEHIBITION. 
| 
64-Wire Anti-Induction Telephone. 3 | | 
Y S Ke © SK. SY K 
: @ MR © SS N ae 
| = Sv Ss SN 
3900 
al E. 


| HE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW. 


BEST WIRE 


PHOSPHOR BRONZE 
CASTINGS, 


Phosphor Bronze 

for Springs, Ropes, Screws, 
Rods, Sheets, &c., Bearings, Bushes, 
and other wearing parts 


Wire of Great Tensile Strength 
and High Conductivity for Telephon 


THE PHOSPHOR BRONZE CO. 


LIMITED, 


' 87, Sumner Street, Southwark, London, S.E. 


BEWARE OF SPURIOUS IMITATIONS, FALSE REPRESENTATIONS, AND INFRINGEMENTS OF OUR PATENT RIGHTS, 


ES EC EL ESECS, 


12, Wharf Road, City Road, London, N., 
TELEGRAPH AND PNEUMATIC ENGINEERS AND CONTRACTORS. 


FOR THE SUPPLYING, ERECTING, LAYING DOWN AND MAINTENANCE OF GVERHEAD AND UNDERGROUND WIRES FCR 


TELEGRAPHS AND ELECTRIC LIGHTING. 


COMPLETE ELECTRIC LIGHT INSTALLATIONS. 
PNEUMATIC TUBES FOR THE TRANSMISSION OF PAPERS, We. 
| FITTED WITH ENGINES AND PUMPS COMPLETE. 
REID BROS.’ “PATENT” PNEUMATIC CASH SYSTEM for the transmission of COINS, &c. 
~ Makers of Radcliffe’s Patent Electrical Signal-Locking Apparatus, and Patent Electrical Passenger and Guard Communication. 


CONTRACTORS TO H.M. GOVERNMENT FOR SUBMARINE MINING APPARATUS AND ALL ELECTRICAL 
TESTING AND TELEGRAPH INSTRUMENTS. 


Manufacturers of Submarine Cables, Wire, Iron Poles, Instruments, Batteries, Insulators, and Stores of every Description. 9 


| Why go on using closed iron Fireproof Cases Extra. 
circuits when a | 


Price. | Lamps. |H.P.| Price. | 
HEDGEHOG 1.18% 6 200 | 8126 | 
4 8 5 0 250 | 10124 0 0}: 
TRANSFORMER 25 8410 0, 400 |16| 33 0 0 | | 
| Costs half, and has a fifth of | 30 21,515 0, 5 515 00 | 
160 | 6| 47.17 0} 1000 | 40} 70 0 © 


Sizes under 2 H.P. by the dozen only. 


 SWIN BU BNE & Co. The two-lighter is a specialty for street 


"9 lighting, price with case and brackets complete 
d 
Broom Hall Works, ach pd , Saving more than its cost in secondary 


| TEDDINGTON, ENGLAND,  Above 400 lights not stocked. a 


= 
Patent Cc / Patent Silicium 
&c. 
Bronze and Silici 
a and Telegraph Lines & other. 
| SOLE PROPRIETORS Electrical purposes. 
Of the British and Colonial Patents, O y 
© 2 
| | 
| 
| 
| | 
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| SMITH | 
ENCINEERS, | 
Manufacturers to i 


but if repeated under other headings, ea. 


per week is charged for each additional entry. 


8—Cont, PAGE 
PAGE | Electrical Engine rs, HET G. Ivey Sup. 15 
Ernest Scott & 5 Rankin Kenn 8 
Co. . 5 ic Sup. 
dec Howell Elec. Ronald A. Scott . Keys’ Electri 
| Sharp & Kent eee tee 4 King, Mendham & vee 23 
Sons (Boxes only) _ ... M. Holroyd Smith 10 Laurence, Scott & Co. ... … 
“Je Stiff & Rawson United 7 & 13 b rne & Co. . éd eee Nalder Bros. nai see Sup. 
Woodhouse & Holmes & Co. Sup. 11 Telegraph Mfg. Co. Jas. Pitkin 
Are Lamps.— Electric Compan le& White … 
| & Phillips Western “7 & 13 Poo 
Woodhouse & Rawson Ur bak 7 & Price, Talbot & Co. 
Planet Elec. Co. Sup 17 | Electric Light 6 Richard Frères Sup. 1 
eee e ees eee us eee eee 
tos Co., Li. (G. Binsw 
ni nd Valuers (Mechan ca Poole & White Jas. White. J 
Price & Goulty Sup. & Rawson United & ‘Woodhouse & Rawson United 
Fittings. AY e, Buchanan & Co 
Batteries. Bup. urbey & Williamson Sup. 18 ‘Rie 8 
Benbam & Froud... Su 4 ‘Motors Hall & Co. Sup. 
Johnson & Fittings ( Co. 11 |.  Cuttriss Light & P. Co. 15 
ph M mi Q Icher Electric | 
& Rawson United 7 Tk : Ce Patent Agents.—E. Gardner 
Il Birmingham Tele. Factory Sup. The Paiste Switch 2 up. “+ Roge Sup. 32 
Be Elec. Co., Ld. Rashleigh Phipps & r le Finding Paper.—-O “Berend & Co. 
Woodhouse & Rawson United & 2 & Gene. | 0 à Phillips and Iron) 
ting.—John White & Sons... Walsall Electrical Co. ... 7& 13 | elain Re - | 11 
Boller Seale Dissolver. Engines for Electric 18 | Blea Léa. Sp. 
J. L. Wade & Co... 14 W. H. Bailey & Co. __... Sup. 2 Jas. Macintyre & Co... 17 
Books. 3 Elec. Directory Sup. G. E. Belliss & Co. eee 3 Poole & White … ve. 
B ett, Lindley & Co. ... p. 9 lor, Tunnicliff & Co.. 
Sup. 14 Co. Sup. 1 United 7& 18 
sam & Haynes sé 4 14 Charlesworth, Hall & Woodhouse & Rawson 
Whittaker & Co. . poil 3 Davey, Paxman & Co. … ‘ Porous Cells.—J. we & Sons... 
Cabinet Work.—W. M. Foxcroft . Greenwood & Batley Projectors. 19 
Castings. & J. Hughes .. eee Griffin Gas Engine eee 19 ro, Charlesworth, & Co. Sup. 12 
Phosphor Bronze Co. ... ... 1 Marshall, Sons & Co. ... .. ilway Signals. —Saxby & Former’ 
Chemiea G. Blackwell + John Musgrave ane Sup. Schools, &e.—Scheol of Sup. 15 
& Co. eee t an’s i n eee , Stan sing, # = 
& Preece Sup. 20 Sims & Jefferies... Eleol.. 22 
à Sup. 17 Serews.—Davis & Tim 
Charlesworth, Hall & Co. Sup. = Stockport Gas Engine .. Stamplogs.—Harold & Jenkins Sup. 2 
Electrical Eng. Corporation Sup. Hayward Tyler & Co. ... 1 raph Engineers. % 
Gülcher Electric Light & P. Co. Willans & Robinson... 16 ham Tele. Factory | Bu. + 
J. H. Holmes & Co. … Sup. 7 Fibre.—David Moseley & Sons .... 10 Johnson & Phillips eee eee 1 
Johnson & Philli 28 | Glass.—Genl. Elec. Co.(@. Binswanger) Sup. Julius Sax.. eee 
Laurence, Scott Co. eee eee 17 Poole & White eee ted 7 & 13 Telegraph Mfg. Co. eee ° 
F. M. Newton & Co. … … 6 |: Woodhouse & Rawson Uni Tele hones. Pp 
ns eee eee : e 
JL & W. Roper à mes Engineering Co. urchill & Co. Sup. +: 
Stanley & Davies... & Poole & White ... Sup. Square Drilling Machine Co. Sup. 
Woodhouse & Rawson United | 7 11 Sunbeam Lamp Co. eee y & 18 Tubes.—Joseph Aird … one eee 
Boonlte-—Harburg I. Rbr. Comb Co.8up. 3 re. 
D. Moseley & ee eee 16 ee Electric Co. ... Sup. oo ¢ (Covered). 7 
North British Rubber Co... 19 où ingham Tele. Factory. Sup. 7 
Hectrical Engineers L Contractors. & W 16 Fowler Waring Cables Oc ave 
Bieiagham Tele. Factory Sup. 7 I T. Henley’s Telg. Works Co. 
F. Andrews & Co. … CEE AE. Birmingham Tele. tan La 15 London Electric Wire Co. Sup. 
ae & Preece 20 Bourne & Son se... 4 17 Midland Electric Wire Co. Sup. 8 
Burbey Witiaimson 8 Sup. Poole & White 6 Okonite 
eee 19 h Mfg. Co White ece eee Up. 
Brush Electrical Engineering C Co. 12 Wootheuse & United Tol Mig. 2 
Callender’s Bitumen Tel. &c. Co. 15 nd Steel.—Turner Bros. ... . & 18 
Charlesworth, sl &Co. Sup. 19 fron ‘Pipe Machinery. Woodhouse & Rawson United 7 = 
20. Lend, Fine, Wire (Uncovered).—Davis & Timmins 22 
he Gorham .. eee Ss a Lubricants.—W. H. Wilcox & Co... Sup. 19 a & Co. . ee dé : 
tt Bros. eee Stee e— eee F Smi o ee 
yrneral Elec. P. & Traction ing Electricians. ir Covering Machinery. 6 
W. T. Goolden & C 13 | Manufacturing Factory Sup. 7 | Wire 
Raber Works Co.24 Birmingham Sup. 12 à 
Laurence Scott Cox & Co. … Genl. Bloc Co., Ld. a. 
> ee n & Co. eee ll (CR 17 
Paterson & ooper & Smith ... Sup. 12 Poole & White 
2 Julius ON PAGE 14 OF SU 
ADVERTISEMENTS APP 


BROMPTON & CO, LIMITED, 


SEE SUP. 2. 


| Ke. all the principal Contractors. N | 
= À 
| | JA fic MANCHESTER, | 
| PRE | | | England. | 
4 WS AG) AN | 
INDEX TO ADVERTISEMEN Ts. | 
names of Advertisers whose announcements are ordered for sex Index free of chart | 
| 
hone 
ither | | 
À 
8, 

| 
RICAL 
on. 29 
ore 

| 


i best, cheapest, and longest burning Carbon in the Market. 


(TRADE SUPPLIED) 


London 
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FARADAY SON’S 
ELECTRIC LIGHT FITTINGS. — à 


SPECIALITIES DOMESTIC LIGHTING,—Décarative Reading Lamps, Vertical | 
and Lateral Counterweight Pendants, Picture Lights, Adjustable Reflectors, Fittings he 3, BERNERS STREET, W, 


convertibie Wall or table use, Universe Brackets, Works: 9 & 10, NEWMAN | | 
INTERLOCKING THE LOCK AND BLO(K.. 


The Board of Trade have again and urged th none of combining —— Look” and “ 


te te ad ” systems by actual co between the 

ments and vers, ent im 8 A 
à brought into use on "tines By 1 Mesars. BAXRY FARMER, under protection r ‘Frain 

of Honour (the  Highett Award), : A, 1890. For P em pl 


SAXBY & FARMER, Railway Signal Road, KILBURN, LONDON, | 
Manufacturers ef Ratheay Signals, Cabins, Inerlecking Lovers, Bleck and Signat Work of every description, Bleiricat and Mechaneal À 


DAVEY, PAXMAN & Co., Engineers, COLCHESTER, 


Devote special attention to 
STFAM ENGINES AND BOILERS REQUIRED FOR ELECTRIC LIGHT INSTALLATESS 


le 
and Boilere. 


AT 


DAYWEY,.  PAXMAN & CO. Engineers, 
7 + _Lowpox Orrice: 78 [late 189], QUEEN VICTORIA STREET, E.C. 


THE BRUSH ELECTRICAL ENGINEERING 


LIMITED, 


| Offices —112, Belvedere Road, LAMBETH, 8.E.  Works:—Victoria Works, LAMBETH, LONDON. 
“FALCON” ENGINE AND CAR WORKS, LOUGHBOROUGH, LEICESTERSHIRE. 


REDUCTION IN PRICE 
BRUSH 11 mm. SOLID COPPERED CARBONS. | 


| _ Brash 11 mm. diameter Solid Coppered Carbons are now sold at &4 10s. per 
1,000 packed and delivered f.o.b. London. | 


MANUFACTURED specially for Brush 2,000 Nom. C.P. Arc Lamps, and the 


BEWARE of cheap and inferior imitations. 


ELECTRIC LIGHT FITTINGS 
The Best.C eap mo 


ELECTRIC LIGHT | 
ENGINEERS AND CONTRACTORS. 


COMPLETE INSTALLATIONS, OR WIRING ONLY 
CARRIED OUT PROMPTLY, ALL WORK GUARANTEED: 


Offices & Show Rooms 53 Berners Street W. 


WORKS: WELLS MEWS, OXFORD gt Ws 


TELEPHONE N° 3979 TELEGRAMS “DETECTOR, LONDON” 


: | 1 | | 
| 
| À 
| 
| 
| 3820 


| 


— 
. 


— 
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sAx 


(ESTABLISHED 1855), 


LECTRICAL ENGINEER AND ELECTRIC LIGHT CONTRACTOR, 


RIDGMOUNT STREET, STORE STREET, LONDON, W.C. 


SPECIALITIES.—Electric Bells, Burglar Alarms, Patent Automatic Fire Alarms, 
Watchmen’s Clocks, Water Gauges, Electric Indicator and Light for Carriages, Billiard 


Markers, Gas Lighters, Lightning Conductors, ee Automatic Call Bells for 


Fire Stations, —e Electric Lighting. | 
| ESTIMATES FREE ON APPLICATION. 


Telephone No. 3848. Telegrams: “SAX, LONDON.” 


vou RUBE, GUTTA PERCHA, & TELEGRAPH WORKS 


Offices: 106, CANNON STREET, LONDON, E.C. 


MANUFACTURERS OF 


| DYNANMO MACHINE 


INSULATED ELECTRIC LIGHT WIRES AND CABLES, 


Lemp Fittings, Switches and Testing Apparatus, Volt and Ampere Meters. 
CONTRACTORS FOR THE SUPPLY AND FITTING UP OF 


ELECTRIC LIGHT APPARATUS 


OF EVERY DESORIPTION. 


INSTALLATIONS FOR CENTRAL STATIONS, SHIPS, HOUSES, OR FACTORIES. 


ESTIMATES ON APPLICATION. 


Works: SILVERTOWN, LONDON, E. » 


TES 


ELEGTRIG WIRE COMPANY, 


ANCHOR WORKS, PLAYHOUSE YARD, GOLDEN LANE, LONDON E.C. 
Manufacturers of 


COVERED WIRES & CABLES 


OF ALL DESCRIPTIONS 


FOR ELECTRICAL INSTRUMENTS, ELECTRIC LIGHTING, 


BELL AND THLEPHONH woRK. *o.m 


am’ i | | | | 
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HAROLD & JENKINS, 
| | 
(CO) 30 & 31, St. Swithin’s Lane, LONDON, E.C. (6) 
i “ Don.” Cable Address : “ Jocantry, LONDON.” | — 4 


Telegraphic Address: “ SymBoLize, LONDON. 


STAMPIN GS 


BEST. CHARCOAL IRON FOR ELECTRICAL MACHINE 


AND FOR ALL TYPES OF DYNAMOS AND TRANSFORMERS. taal 


| 
_ ARMATURE DISCS TRANSFORMER 
2 to 50 in. diam., STAMPINGS 
with any =, | in all 
Size of Centre Hole | 
and keyways. | Bhapes & Ganges 


ALL OUR STAMPINGS ARE SUPPLIED FLAT, FREE FROM BURRS, WELL ANNEALED AND TRUE TO GAUGE, AND IN ALL a 
SUITABLE FOR ELECTRICAL PURPOSES. 


Enquiries for Prices will be promptly dealt with on + of specifications. 


BATTERIES 


TELEPHONE, 


DYNAMO WIRES 


THe TELEGRAPH MFG. CO. Lo. 


HELSBY, NEAR WARRINGTON; AND 11, QUEEN VICTORIA ST. ue, E.C. 


_Lesan street Works, BIRMIAGHAR. 


MANUFACTURERS OF 


= 


INDEPENDENT ENGINES 


For Driving Dynamos by Belts or Ropes. Pam | | 

For Forced Draught and Ventilating. all 


Machinery for TORPEDO BOATS and LAUN 
| SURFACE CONDENSERS. AIR AND CIRCULATING — COMPOUN D DYN AMO ENGINE, . 


High-Class STEAM BOILERS of all kinds. AS SUPPLIED TO H.M. SERVICE. . 


6 
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PAISTE SWITCH. 
) | ij se iad Record: 100, 000 in daily use. 


The movement breaks and completes 
the cirouit in an instantaneous manner, 
preventing arcing or charring of the con- 
tact parts. Mounted on China, with cover 
and handle of same material; also on 
Porcelain, with metal cover. Correspon- 
dence invited. 


A. REYROLLE, 


10, UNION MEWS, UNION STREET, MIDDLESEX 
168 HOSPITAL, LONOON, W. 3868 
All Wires of 
Exsiceant, London.” | Guaranteed 
“Dielectric, Manchester.” N Insulation and — 
a 
98 & 100, QUEEN VICTORIA ST, 
LONDON, HC. | Wires & Cables, 
| Works : : NEWTON HEATH, ANTI-INDUCTION 
MANCHESTER, TELEPHONE CABLES. 
PASSAIC, NEW JERSEY, U.S.A. 
| (Employing a staff of over 8CO hands). 4 VF SPECIAL AERIAL CABLES 
MAN URERS OF with Okonite, LR, G. 
— 4 Lead Covered Cables 
pe | WIRES OF HIGH INSULATION & LOW CAPACITY 
CABLES ok in Grant Britain | 
eae EXTRA HIGH CLASS 


VULCANISED RUBBER CABLES. 


Improved Laminated and Compound Strip for Dynamos. 
SPECIALITIES IN FLEXIBLE CABLES & CORDS. 


 [stimates x Lenders fur every descrip.ivn of Liectrical Plaut frecon pplication. 4s, 


ELECTRIC LIGHT ENGINES. 


Over 150 Installations, 


INCLUDING 


STEAM SHIPS, WAR VESSELS, FACTORIES, MANSIONS, 


AND CENTRAL STATIONS, 
HAVE BEEN ENGINED BY 


BROWETT, LINDLEY & CO. 
SANDON ENGINE WORKS, ” ANCHESTER. 


SALEORD, 
use for Electric Light Engines. Send for Lists. aves 


VERTICA'. COMPOUND HIGH-SPEED ENGINE, C. 8. TYPE. 
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M. HOLROYD SMITH. 


Crossley Street, HALIFAX, and 18, Abingdon St., WESTMINSTER, 


ENGINEER DURING CONSTRUCTION OF. 


BLACKPOOL ELECTRIC TRAMWAY, 


AND PATENTEER OF THE SYSTEM. 


_ Contracts undertaken for UNDERGROUND CHANNELS, 


equipping and working Rail- 


Electricity by means of (| OVERHEAD CONDUCTORS. 


BROMPTON ELECTRIC FITTINGS 


14S, BROMPTON BROAD, 8. WwW. 
MANUFACTURERS (UNDER PATENT) OF 


CONNECTORS ADAPTERS, 


FOR USE WITH PORTABLE LAMPS WHERE WALL SOCKETS ARE NOT FIXED. 


Manufactured tosuit all the well-kncwn makes of holders and plugs. A boon in bed-rooms lighted only by brackets, 
Write to Manager for samples and particulars. 


SUPPLIERS OF ELECTRIC LIGHT FITTINGS FOR ALL PURPOSES. 


ESTIMATES GIVEN FOR INSTALLATION WORK WITH OR WITHOUT FITTINGS. 
CATALOGUES AND PRICE LISTS ON APPLICATION. LIBERAL TERMS TO THE TRADE. 


BROMPTON ELECTRIC FITTINGS Oo. Ld., 148, Brompton Rd, » SW, 


THE GLOBE 


COMPOUND ENGINE. 


Simple, Economical, Durable. 


| STANDARD ENGINE. 


10 to 350 H.P. 
BOILERS, FEEDWATER HEATERS, &c. 
| Write for Circulars. 


USED FOR 
ALL PURPOSES. 
LARGE STOCK ON HAND. 


All Sizes F'urnished, 


DIRECT CONNECTED ENGINE AND DYNAMO. 


JOHN MUSGRAVE & SONS, 


LIMITED, 
GLOBE MORKS, BOLTON. 


STANDARD ENGINE. , 8. & E. RANSOME & CO. 10, Essex St., Strand, W.C. 
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Write for Circulars. 


"THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW SUPPLEMENT. | 


M. I. E. E. 


RONALD 


“CONTRACTOR TO THE LORDS OF THE. ADMIRALTY, 
INDIAN GOVERNMENT, &C., | aa, 


ACTON HILL ELECTRICAL WORKS, 


MANUPACTURER 

OF EVERY 
DESCRIPTION OF À 


INSTALLATION 
WORK 


| 
‘MOTORS, 
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TELEPHONES ! TELEPHONES ! 


FOR SALE. 


MAGNETO TRANSMITTERS AND RECEIVERS WITH 
BATTERY OR MAGNETO CALL. { 


EXPIRY OF BELL PATENT. 
9th DECEMBER, 1890. 


MES 
il 
Hh i " 


| 

> 


| 


= 


MAGNETO CALL. 


NO BATTERY REQUIRED. 


Specially adapted for connecting rooms “| PES 
in hotels and warehouses; private | 
houses. with stables, &c., &c. pin ‘4 | BATTERY CALL. | 


FREE 


FREE 


TELEPHONES. TELEPHONE. 


For Free Telephones apply | 


THE CONSOLIDATED TELEPHONE CONSTRUCTION & MAINTENANCE CO, Ln, 


109, FARRINGDON ROAD, LONDON, E.C. 


THE WOODSIDE 
INCANDESCENT LAMP. 


2 WATTS PER 
C.P. 

FROM 

ee 200 to 2,000 C.P. 


Z 


WOODSIDE ELECTRIC 


KELVIN BRIDGE, GLASGOW. 


Telegraphic Address : ‘“INCANDESCENT, GLASGOW.” 
PRICES ON APPLICATION. 


These Lamps were used for Lighting Grand Concert Hall, 
Edinburgh Electrical Exhibition. 
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THE BIRMINGHAM TELEGRAPH FACTORY. 


| 


THE BIRMINGHAM 
 TELEGRAPH FACTORY, 


LIMITED 


BIRMINGHAM. 


J. SLATER LEWIS, 


MANAGING DIRECTOR. 
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Telegraphic Address: 
‘ GALYANOSCOPE, LONDON.” 


LIMITED, 


122 CHARING CROSS ROAD, 


SOLE 


OF THE 


ALLGEMEINE 


OF BERLIN, 


DYNAM 


FSS 


PRICES 


was 

$ 

4 


TYPE G. TYPE : 
> No. | Amp. | Volt. “per min HP. Price. No. | Amp. | voit. | 
150 27.5 2135)! 18 | \ 3.2 | &30 
600 620 | 108 avs}! 100 ! 850 17 | 100 Î 


LIBERAL TERMS TO THE TRADE. 


| 
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7 NEW TELEPHONE No. 6770. Telegraph Address : “ SECOHM, LONDON.” 


BROS. Pm 
GONTRACTORS TO Æ H.M. GOVERNMENT. - 
SELECTION OF TESTING AND MEASURING |] INSTRUMENTS KEPT. LE STOCK. 


MANUFACTURERS or SWITCHBOARDS, 


RLECTRICAL 
DIST RIBUTION 
TESTING INSTRUMENTS BOARDS, 


LAND OR MARINE. USE. | FUSE BOARDS. 
| AMMETERS 


AND 


; ” 
oe 


VOLTMETERS. 
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P.O. Resistance Coils, with à Bridge. Improved Pattern Tripod Galvanometer. P.O. Portable Galvanometer. 
THESE INSTRUMENTS ALWAYS IN STOCE 


16, RED LION STREET, CLEREEN WELL, 


SOLE PROPRIETORS) 


OF THE BRITISH 


VITRITE PATENTS. 


Prices and full particulars of VITRITE CAPS and HOLDERS on application to 


88, QUEEN VICTORIA 


PEN, H.C. 
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FOR 


SEWING MACHINES, WASHING MACHINES, 
VENTILATING FANS, BOOT CLEANERS, 
PUMPS, ORGAN BLOWING, 


HAIR DRESSERS, AND VARIOUS. 


OTHER PURPOSES TOO NUMEROUS TO MENTION. 


SOLE AGENTS 


FOR THE UNITED KINGDOM: 


GENERAL ELECTRIC 


GS BINSWANGER, MANAGING 
Works:- 


chap MANCHESTER. 71, Queen Victoria St., 
LONDON, EC. 


7, Bothwell Street, 
GLASGOW. 


WRITE FOR 
NEW (5th Edition) ELECTRIC LIGHT CATALOGUE 


NEW (8th Edition) ELECTRIC BELL CATALOGUE, 
OVER 300 ILLUSTRATIONS. 
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ENGLISH SUBMARINE CABLES. 


Wz find in the French Annales Télegraphiques an article on 
gutta-percha, which tends to prove that all, or nearly all, 


- cables up to the present time, manufactured by English 


firms, are worth absolutely nothing, because the chemical 
composition of the cores does not correspond to the standard 
formula that M. Lagarde gives as being that of good 
gutta. Details are given in another column. 

According to his ideas, and here he is not alone, the lower 
the insulation the better the gutta. He is ready to reject a 
gutta that gives an insulation resistance of 1,600 megs. per 
kilometre, while core is being daily manufactured that gives 
an insulation resistance of 3,500 to 4,000 megs. per nautical 
mile, or 6,500 to 7,400 megs. per kilometre. 

M. Lagarde omits to tell us if he has laid many pr 4 
marine cables, and how long they have lasted. We will only 


refer to two points in this article to prove how recklessly the © 


Chemist of Posts and Telegraphs lays down the law, and we 
hope for the honour of France that the manufacturers do 
not concur with the ideas of the officials of the Telegraph 
Administration. 

Firstly, we find a table showing analyses which prove that 
the insulation resistance per kilometre is inversely propor- 
tional to the quantity of pure gutta. 

At factory A, a diminution of 8 per cent. of pure gutta- 
percha produces an increase of 1,100 megs. in insulation 
resistance, 


At the factory B, a diminution of 3 per cent. of G.P. 
produces an increase of 600 megs. 
; But if we compare a G.P. coming from the factory 
and a G.P. coming from factory B, having the follow- 
ing Compositions :— 


Factory A. 


Factory B. 
Resin 3759 Resin 
61 Gutta - 
100°0 


we find for one 500 megs. for the other 800 megs., being a 
difference equal to 60 per cent., whilst the gutta-perchas are 
identically the same, tests being made under exactly the 
same conditions by the same expert. 

One cannot even suppose that there has been salles 
left out of the analysis, since the total of 100 parts shows it 
to be complete. 

We are therefore led to conclude that the relation said to 
exist between chemical analysis and specific insulation re- 
sistance holds good only when one remains within the four 
walls of the particular factory in which this relation was 
established ; and if, as M. Lagarde desires, and as seems to 
be the practice already in operation in France, specifications 
are to establish a normal, chemical composition to corre- 
spond to a given maximum of insulation, factory À would 
be favoured to the prejudice of factory B, because, for a 
given composition of its gutta, it produces only half the 
insulation. | 

Again we find M. Lagarde demonstrating to us that gutta 
turns to resins in water as quick and sometimes quicker than in 
air, so much so, that in two months the composition of gutta 
has changed 3.per cent. M. Lagarde has evidently had to 
deal with very peculiar qualities of gutta-percha, for if there 
is a well recognised fact, it is the absolute unalterability of 
gutta-percha in water. 

M. Lagarde lays down the law regarding the relation of 
chemical composition to insulation resistance ; but we think 
that if manufacturers were ready to publish their experience 
of gutta, viewed as a useful material for insulating wires in 
submarine cables, it would not be difficult for them to show 
that the application of M. Lagarde’s law would often involve 
the rejection of a useful gutta, while it would not prevent 
the treatment of bad ones in such a way as to make them 
fulfil the conditions which M. Lagarde would like to see 
stipulated in future specifications. 3 
_ The vast majority of the gutta cores so sweepingly con- 
demned by M. Lagarde have not only served their purpose 
for long terms of years already, but they also show no signs 
of failing ; while we believe that one of the cases of. failure 
under the test of age occurred in a core that was manufac- 
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ENGLISH SUBMARINE CABLES. 


Wz find in the French Annales Télégraphiques an article on 
gutta-percha, which tends to prove that all, or nearly all, 
+ cables up to the present time, manufactured by English 
firms, are worth absolutely nothing, because the chemical 
composition of the cores does not correspond to the standard 
formula that M. Lagarde gives as being that of good 
gutta. Details are given in another column. 

According to his ideas, and here he is not alone, the ee 
the insulation the better the gutta. He is ready to reject a 
gutta that gives an insulation resistance of 1,600 megs. per 
kilometre, while core is being daily manufactured that gives 
an insulation resistance of 3,500 to 4,000 megs. per nautical 
mile, or 6,500 to 7,400 megs. per kilometre. 

M. Lagarde omits to tell us if he has laid many à 
marine cables, and how long they have lasted. We will only 


refer to two points in this article to prove how recklessly the — 


Chemist of Posts and Telegraphs lays down the law, and we 
hope for the honour of France that the manufacturers do 
not concur with the ideas of the officials of the Telegraph 
Administration. 

Firstly, we find a table showing analyses which prove that 
the insulation resistance per kilometre is inversely propor- 
tional to the quantity of pure gutta. 

_ At factory A, a diminution of 8 per cent. of pure gutta- 
percha produces an increase of 1,100 megs. in insulation 
resistance, 


At the factory B, a diminution of 8 per cent. of &. P. 
produces an increase of 600 megs. 
But if we compare a G.P. coming from the 


A and a G.P. coming from factory B, having the follow- 
ing compositions : — 


ie Factory A. Factory B. 
we  35°9 Resin : ... 85°4 
Gutta 61°5 
100°0 100°0 


we find for one 500 megs. for the other 800 megs., eae a 
difference equal to 60 per cent., whilst the gutta-perchas are 
identically the same, tests being made under exactly the 
same conditions by the same expert. 

One cannot even suppose that there has been tuile 
left out of the analysis, since the total of 100 parts A it 
to be complete. 

We are therefore led to conclude that the relation said to 
exist between chemical analysis and specific insulation re- 
sistance holds good only when one remains within the four 
walls of the particular factory in which this relation was 
established ; and if, as M. Lagarde desires, and as seems to 
be the practice already in operation in France, specifications 
are to establish a normal, chemical composition to corre- 
spond to a given maximum of insulation, factory A would 
be favoured to the prejudice of factory B, because, for a 
given composition of its gutta, it tint omy. half the 
insulation. 

Again we find M. Lagarde demonstrating to us that gutta 
turns to resins in water as quick and sometimes quicker than in 
air, so much so, that in two months the composition of gutta 
has changed 3 per cent. M. Lagarde has evidently had to 
deal with very peculiar qualities of gutta-percha, for if there 
is a well recognised fact, it is the absolute unalterability of 
gutta-percha in water. | 

M. Lagarde lays down the law regarding the relation of 
chemical composition to insulation resistance ; but we think 
that if manufacturers were ready to publish their experience 
of gutta, viewed as a useful material for insulating wires in 
submarine cables, it would not be difficult for them to show 
that the application of M. Lagarde’s law would often involve 
the rejection of a useful gutta, while it would not prevent 
the treatment of bad ones in such a way as to make them 
fulfil the conditions which M. Lagarde would like to Bee 
stipulated in future specifications. 

_ The vast majority of the gutta cores so sweepingly con- 
demned by M. Lagarde have not only served their purpose 
for long terms of years already, but they also show no signs 
of failing ; while we believe that one of the cases of failure 
under the test of age occurred in a core that was manufac- 
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tured by the firm which has probably devoted more attention 


than any other to the chemistry of guttas. 


“We do not think that the article is destined to revolu- 

tionise our knowledge on gutta, and, in any case, if it does 
effect a revolution, we shall quickly return from our errors, 
and be guided by the experience of 40 years; but an article. 
of this nature, coming from an eminent member of the 
French Administration, will not fail to cause lively sensations 
of pleasure and disgust in the respective factories, A and B. 
. The chemist is undoubtedly a very useful man in his 
place, but recognising his inability to distinguish even 
between gutta and rubber, it would surely have been prudent 
of M. Lagarde to be less dogmatic. 


THE LONDON AND PARIS TELEPHONE 


Tux submersion of the cable which completes the telephone 


line between London and Paris will probably have been 
effected ere these pages leave the printer’s hands, and next 
week experimental work will be carried out through the 
circuit prior to the opening of the line for public use. A 
great deal will probably be made of the fact that telephonic 
communication has been effected between the two capitals, 
though the feat, if it can be called such, is not actually one of 
particular magnitude, for a longer length than the one in 
question (telegraphically), including 28 miles of cable, has been 
for some time in operation in South America with success. 
Great care has, however, been exercised in the case of the 
London-Paris line to make the conditions for working as 
favourable as posssible, and the cable and aerial wires have 
been specially designed for the purpose ; the margin allowed 
within the breakdown point of good speaking is large, the 
“K R” being a little over 5,000, as compared with 10,000, 
the limiting value; there is little fear, therefore, but that 
excellent speech will be attained. As regards the financial 
value of the line, it is extremely difficult to give a forecast ; 
opinions differ, we believe, considerably on the point. Many 
express the belief that the opening of the line will be speedily 
followed by the construction of others of a like nature, ren- 
dered necessary for the large traffic which will pass over the 
wires. Personally we are not sanguine that such will be the 
case, and we imagine that the enthusiasm on the subject is 
more marked on the French than on the English side of the 
Channel. However, the whole experiment will not be a costly 
or risky one, for should it be found that the traffic is not 
after all of 9 heavy nature the wires would of course be avail- 
able for ordinary telegraphic communication ; and we believe 
that an extra link or two of this kind would not be a mere 
luxury, for the steady increase in telegraphic work across the 
Channel must eventually necessitate additional means of com- 
munication. 
The Electric In his second Cantor lecture, Mr. Kapp 
Transmission of gave some historical references to electro- 
to magnetic induction, from the discoveries of 
Oersted to the evolution of the dynamo machine. Among 
several interesting experiments was one in which the brushes 
of two electric motors were connected by means of conducting 
wires. No current was sent through the armatures, but the 
field-magnets of each motor were separately excited. Imme- 
diately the armature of one motor was moved through a small 
angle, a corresponding angular displacement was observable 


in the armature of the other motor, illustrating in ag 
but very effective manner the electric transmission of power: 
The slightest motion of the generating armature producal 


_ sufficient current to overcome the inertia of thé armature jy 


a distant receiver, which simultaneously rocked 


giving the system the appearance of motion between mecha. 
nically connected bodies. The E.M.F. generated in 4 


given armature can be calculated by means of Kapps 


formula. Without much introduction, and without mention. 


ing the existence of ring armatures, the lecturer went onto : 


describe the various methods of winding drum 

Table IT. (see p. 315) is intended to show how the wires are laid 
on in succession, and how the potential increases from wire-to 
wire in the case of an 8-pole dynamo. The letters F and prefer 
to the front and back of the armature core, and letters p and 
u denote “down” or “up,” as the conductors are carried 
round the ends of the core. In text books it is usual to ill 
trate the methods of winding by means of diagrams showing 
only a few conductors, and the present table is intendad 
to convey the idea of the adding up of the EME 
produced in the adjacent wires or coils on an armature, * 


Relation of Speea I the case of series motors driven by 
and Powerin Series dynamos, automatic regulation can 
Transmission Plants. Only be obtained within certain limits, as 
was shown by the aid of characteristic curves, at the lower 
portions of which “racing” of the machines would take 
place after a sudden and considerable reduction of the load, 
Where constant speed is requisite with greatly varying loads, 
shunt machines must be employed, which at a constant 
potential maintain a constant field, and thus effectually 
prevent racing ; this Mr. Kapp demonstrated experimentally, 
It is, however, necessary that the field magnets be of 
wrought iron, and that the machines are never worked 
up to their full load, in order that they may respond 
readily to sudden changes in the load. For locomotive 
purposes, on the other hand, it is necessary to have 
variable speeds, and then it is usual either to insert artificial 
resistances between the switch and motor, aud thus wastes 
portion of the energy, or to arrange, as is done in Mr. 
Reckenzaun’s system, that the resistances of the field magnet 
coils themselves can be varied, and thus have no idle wir, 
and yet get a variable field. The novel self-regulating device 
for electric transmission plants, introduced by the Allgemeine 
Elektricitäts Gesellschaft, and mentioned by Mr Kapp ot 
Monday last week, we described on page 115 of our issue, dated 
January 28rd. So much time was taken up by experiments 
that the latter and most important part of the second lecture 
relating to the best section of conductors, and the cost of 


“plant and working expenses, had to be left over, and the 


audience had to be contented with a study at home of Tables 
III. and IV.; the latter gives the cost of existing plants 
operating in various countries. 


| Tue third and final of the Canter 
Examples of Electric lectures on the electric transmission 
power was delivered on Monday last at the 
Society of Arts. It was full of interesting facts, and 152} 
be regarded as the most valuable of the series. -Mr. agp 
opened his discourse by referring to certain rules laid down 
by Sir William Thomson, and by Professors Ayrton ad 
Perry for calculating the best size of conductors, and ib was 
shown ‘that neither of these methods was universally A 
plicable. Professors Ayrton and Perry’s paper, read af the 
Institution of Electrical Engineers, in 1888, started with 
‘assumption that the current has a constant value, (IL 
Sir William Thomson’s rule ignores the voltage. Table} 
was prepared by the lecturer, and it contains all the function 
entering into any system of electric transmission, and 
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IV. gives the cost of transmission plants in actual operation. 
After paying a well deserved tribute to Mr. Brown, of 
Oerlikon, for his liberality in supplying full information on 
the subject, Mr. Kapp described the installation at Schaff- 
hausen, which provides the Spinning Mills Company with 
electric power, and incidentally an interesting comparison 
was made between rope transmission, hitherto so much used 
in Switzerland, and electric transmission. It is satisfactory 


to note that electricity is rapidly replacing the teledynamic | 


methods, for the following main reasons: the maximum 
power, which can be transmitted by a single rope, is 330 H.P.; 
whereas, with electricity there is no such limit ; ropes wear 
out, electric cables scarcely deteriorate ; the pulleys over 
which the rope is carried require attention and involve costly 
charges ; finally climatic influences, wet and dry, interfere 
with the efficient working of ropes. The generating station 
at Schaffhausen contains five 350 H.P. turbines, of which 

only two are used at present. Motion is transmitted from 
the turbines to the dynamos by means of ropes. The dynamos 
have six poles and generate 330 ampères at 624 volts. There 
are four cables of ‘437 square inch section to transmit the 
electric current to the mills, 750 yards distant. Great care 
has been exercised in the insulation on the poles, and provi- 
sion against damage through lightning has been made, 
firstly, by connecting the steel wire rope which runs over the 
the tops of the poles, to earth, and secondly, by the employ- 
ment of four lightning arresters at each station. The dynamos, 
which. are “over-compounded,” run at 300 revolutions per 
minute, With the full current flowing through the line the 
loss of potential is 24 volts at the extreme end. In order to 
start the motors gradually, without resorting to cumbersome 
resistance coils, Mr. Brown has devised an ingenious methed of 
cross-coupling of wires in the machines, but it would be difficult 
to describe this without diagrams. The commercial efficiency 
of the plant is 78 per cent.; the variation of speed with 
extreme loads, 3 per cent. ; its entire cost was £6,800; and 
the company at Schaffhausen charges £13 12s. per H.P. 
delivered per annum, which is considerably less than steam 
power in the district. | 


Siestiis Don. THE largest of existing plants will soon 
mission at Niagara be eclipsed by the projected scheme of con- 
verting a 25,000 H.P. waterfall, a minute 
fraction of one of the Niagara falls, into electric energy and 
transmitting it to a place of application 20 miles distant. The 
commission charged with this project invited tenders in all 
parts of the world, and among 20 competitors, 14 com- 
plied with the conditions stipulated. Eight of these compe- 
ütors tendered for both the generating plant and the 
transmission plant ; four offered to supply generating ma- 
chinery only, and two tendered for methods of transmission. 
Among the mixed systems of transmission there were seven 
electrical, six pneumatic, and two hydraulic. Electrical 
engineers, said Mr. Kapp, are hardly prepared as yet, to 
undertake such gigantic work at the present day, but the 
time was near at hand when there will be no limit to the 


dimensions of electric transmission plants ; it is merely a. 


question of voltage, and that can be solved by means of 
ormers, 


IN Table IV. none of the installations 
. sr cover a greater distance than 6} miles. 
aye _ _ The limit of distance depends upon the 
dea, admissible. In the case of continuous current 
the voltage is limited in a twofold degree ; firstly, by 
commutator, and secondly, by the insulation of the 
A single commutator cannot be 
8 000 volts for any length of time 

hor can the best wire covering on the pe stand a 


Limit of Distance 
in 


greater tension. The placing of several machines in series 
again presents serious difficulties ; therefore, in the event of 
power being transmitted in large quantities at high tension, 
alternating current machines: and transformers will haye to 
be resorted to. The alternators willbe made to give a mode- 
rate E.M.F., which can be transformed up. The difficulty 
of commutators being eliminated, it is only a question of 
obtaining sufficient insulation in the transformers, and this 
has been attained by surrounding the entire coils with an 
insulating oil. Mr. Kapp has tested such a transformer. with 
potentials of from 2,500 to 17,000 volts continuously for 
several days. Mr. Brown has gone as far as 86,000 volts 
without the insulation. At the receiving end 
bas ent will be transformed into low tension for working — 
e motors. 


For several years past, from the days of 

Current Prof, Ferrari’s investigations, which 
* followed by those of Tesla, Zipernowsky, and 

a host of imitators, we have periodically heard of the question of 
alternating current motors being solved. More than once 
have we questioned the solution of this difficult problem, and 
certain enthusiastic inventors had the free use of our pages 
for the ventilation of their pet theories, yet we are not aware 
of theexistence of any commercially successful motor, one which 
gives a good efficiency with a reasonable speed at variable loads, 
and which is entirely self-starting. If those gentlemen, who 
then contradicted our assertions, can now show-us any radical 
improvements, we shall be glad to record them. Mr. Kapp 


spoke of several types of small alternating current motors 


with two and three wires, but he has not pointed out any 
successful applications. We were particularly struck with 


Mr. Kapp’s ingenious model for illustrating the theory of 


rotation by alternating currents. This model: consisted of 
two cranks capable of revolving simultaneously two connect- 
ing rods and a disc movable on its centre. The centres of 
the cranks and the centre of the upper junction of the con- 
necting rods formed a triangle. The pin through the eyes - 
of the connecting rods represented a “phantom magnet ” 
influencing the motion of the disc. By varying the relative 
angle between the cranks, the = (phantom magnet) 
described straight lines, circles, or ellipses, dragging with it 
the disc which revolved with more or less ity accord- 
ing as there was any slip, such slip indicating loss of 
energy. We had to imagine that the crank angles corres- 
ma to the position of the wire coils on the armature rela- 
tively to each other. | je 


AMoNG practical examples on electric 
transmission to short distances, Mr. Kapp 
pointed out several useful tools in use at 
Messrs. Denny Brothers shipyard, Dumbarton, and he 
showed in operation a tube cutting machine and a drilling 
machine, worked by continuous currents obtainable from 
the Society of Arts installation. The ‘drilling machine is 
provided with its own holding on magnets so that it can 
be swung over the side of a ship, or a boiler, and stick to it 
as long as required without any clamping or fixing. The 
convenience of such a machine is very great, a considerable | 
saving in time and labour resulting from its use. Electric 
motors have been applied with perfect success. to boring 
tackles for stern tubes, furnace flues and a sig | of engineer- 
ing purposes with decided economy. Some of the electric 
mining machines recently described at the Institution of 
Civil Engineers were also exhibited at the Society of Arts, and 
we have no doubt that the audience went away fully con- 
vinced of the enormous capabilities of electric motors for 
industrial -p . Mr. Kapp wisely emphasized the 
fact that whilst electricity will not rival steam, it is 
nevertheless, an excellent medium for the utilisation of 
waterpower at a distance, for the propulsion of tramcars, for 
underground railways, and for numerous tools and appliances 
in everyday life. | | 


Electric 
Machine Tools. 


| 

| 
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COMMUNICATIONS FROM AUSTRIA- 
HUNGARY. 


[FROM OUR OWN CORRESPONDENT.] 


THE shares of the General Electricity Company, recently 
constituted in Vienna, are now introduced into the market 
by the Anglo-Austrian Bank, and the public is invited to 


subscription in a oe pra giving some interesting data on 


the previous working of the electric establishment in the 
Neubadgasse, Vienna, which the company in question has 
taken over from the firm of Siemens and Halske. 
The operations of this establishment were commenced in 
September, 1889, with lighting up the German People’s 
Theatre, with a capacity of 2,195 glow-lamps at 16 normal 
candles each. In October, 1889, further installations were 
added, and the number of lamps rose to 2,700, in November 
to 3,850, and in December to 4,700. The monthly returns 
during 1890 are as follows:—January 6,070, February 
6,450, March 7,080, April 7,640, May 7,800, June 8,040, 
July 8,220, August 8,540, September 9,400, October 10,500, 
November 11,470, and December 12,580. The present 
number is about 13,300. To meet the constantly-growing 
demand, a fourth steam engine, two boilers, and a system 
of accumulators have been procured. " 
According to the conspectus, on the working receipts and 
outlay for the year 1890, submitted by Messrs. Siemens and 
xx À on an average capital of 1,440,000 florins. 


In the First Half of 1890. 


Florins. 
Jotal receipts 88,044 
Total expenditure... 46,437 
Or a surplus of 41,606 
In the Second Half of 1890. 
Florins. | 
Receipts ... . 189,447 
Expenditure ... 68,917 
Surplus . 70,530 


The expenditure does not include the depreciation of 
buildings and machinery, and the net profit is accordingly so 
much smaller than the surplus shown. 

The shares of the nominal value are offered at 225, and 
on February 23rd they were being dealt in on the Vienna 
Stock Exchange at 231 florins. 

The erection of electrical works at Budapest, which is 

erly demanded by the public, is now being diligently con- 
sidered by the metropolitan magistracy. The municipality 
has accepted the last proposals of the gas company prolong- 
ing the gas agreement to the year 1910, in return for which 
the company renounces its right of priority as against other 
methods of lighting. The city has now consequently the 
right to grant concessions for the erection of electrical works, 
and a resolution has already been concluded by the muni- 
cipal representatives which empowers, or, in fact, instructs 
the magistracy, to take without delay steps for the prompt 
introduction of the electric light in Budapest. Applications 
for concessions were handed in some time ago, among 
others one from the International Electricity Company of 
Vienna, which undertakes to erect alternating current works 
outside of the inhabited districts capable of supplying all 
the wards of Budapest and the suburbs. How urgently the 
want of the electric light is felt is proved by the circum- 


stance that a memorial has been addressed to the authorities ~° 


by a number of influential citizens praying that the applica- 
tion of the International Electrical Company of Vienna be 
at once examined on its merits, and quickly decided on, so 
that it may be possible to supply the city with electric 
light next winter. Messrs. Ganz & Co. have joined 
in this application, and the intention is subsequently to con- 


vert the works into an independent Hungarian under- 
taking. 


The electric lighting of the Royal Hungarian Palace at. 


Ofen has been finally agreed on, and the firm Ganz & Co. 
are entrusted with its execution. Operations are to begin in 
the month of March, immediately after the departure of the 
Court, which is at present staying here. The installation 


will be connected with the works to be erected 
and if the latter is not ready and in action by next wi 


the Royal Palace will be phare supplied with light 


a cable from the & à 
= As we learn, the Popp Compressed Air Com is 
aiming at the erection of electrical works B 
Victor Popp has addressed a letter to the authorities, with 
the request that his scheme for supplying the community 
with compressed air and electric energy may be taken intg 
consideration. 
From the recent report on the activity of the electric 


department of the firm Ganz & Co. for the year 1890, we 


gather the facts :-— 
This department has during the year just expired carried 
out 136 electric lighting installations, with a total of 188 
arc lights and 60,500 glow lamps, from 29 central stationg.gg 
their system of alternating current transformers. Of thee 
central stations there are in Hungary, 2 ; Austria, 4; 1 
6; France, 5; Spain, 3; Russia, 2; Switzerland, 2: 
Sweden, 1; Brazil, 3; Australia, 1. The firm has al 
carried out several electric installations in India. It hasgla 
arranged the electric lighting of the Imperial Russisi 
domains at Zarskoje Selc, and the Palaces: of the Grand 
Princes Alexis and Michael. 
It must also be mentioned that the Hungarian Minister of 
Commerce has rejected the petition for the concession of al 
electric railway between Vienna and Budapest. = ‘* 


A 


SOME EXPERIMENTS ON GUTTA-PERCHA, 


THE Annales Télégraphiques for January—February, 189]; 
contgins an article written by M. Lagarde, an important 


functionary of the French Telegraph Department, on cernes | 


experiments he carried out with the view of determining the 
ishnenos exercised upon gutta-percha as-an electrical insn- 
lator by the respective constituents of that material... - 

The gutta-perchas experimented upon were such as wer 
met with by the author when testing cables, but although 
numerous samples were tested, only a few gave results which 


.* 
42 


could be considered as fairly conclusive. | 


The elements of gutta-percha are given as— 


Pure gutta (C2 
- Fluvial resin (C2 H® 0) 
Albain resin (C* H# 0?) 


with about 4 per cent. of mineral substances. _ | 
Some stress is laid upon the fibrous structure, M. Lagarde 
stating that the better qualities are the most fibrous, and 
that this characteristic affords ‘skilled observers à 
method of determining the quality of aspecimen, = 
The methods adopted by M. rde for separating the 
various elements were as follows :— 
To evaporate the water the gutta was heated to 110° C. i 
a current of carbonic acid gas, the quantity of water being 
ascertained by the difference of weight. ae 
The resins were separated from the percha by treatment 1 
pure alcohol at boiling temperature. erik. 
The following table gives the results of three series de 
taken on gutta-percha coming from three different Work; 
in each of the series the percha came from the same man 
factory, and was used as the core for cables similar to ee 
another, and a comparison is thus obtained betwee the 
experiments in each series :— | " 


SERIES À. 

(1) Water 2°5 
Resins 44°0 
Pure gutta ... 53°5 aa 

Pure gutta 61:0 i 
SERIES B. 

(3.) Water 31 
Resins 35°4 
Pure gutta 61:5 

(4) Water 3'1 
Resins 
Pure gutta 58°6 it 
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| Series C, 
| 
(6) Water | Insulation... 1000 
[(6.) Water Insulation ... 600 
Resins [ Capacity Op 195 


M. Lagarde, from the above results, comes to the con- 
clusion that the more pure gutta and less resins contained in 
tta-percha, that is to say the better it is, the less it insulates, 
and consequently in purchasing cables insulated with gutta- 
ha, a maximum, as well as minimum, insulation should 
stipulated. | 
Le eather then proceeds to deal with the influence the 
water contained in gutta-percha has upon the insulation. 
The following experiments are given :— 


SERIES D. | 
Water... … 61 | 1,000” 
Resins... ede 35°1 
Pure Gutta :.. 688 | Capacity … 0 ‘190 
007 | … 0910 
SERIES E. 

8) Resins... ... 351 
Pure Gutta ...  58°4 
(4.) Water ce eee 5'4 Insalation 1.400% 

Poe 618 | Capacity 210 


Nore.—The tests in all five series were made on gutta percha core, 
after immersion for 24Jhours in water at 75° Fhr. 


The ratios of pure gutta to resins are No. 1, 1°67: No. 2, 
160: No.3, 1°66; No. 4, 1°88. It will be seen that the 

insulation of Nos. 1 and 2 should be nearly alike, but No. 2 
has a higher ‘insulation owing to its containing less water. 
No. 3 ought to have a higher insulation than No. 4, since 
it contains more resin and less gutta, but it has a lower 
insulation owing to the greater quantity of water contained. 

M. Lagarde believes that the water contained in gutta 
percha assists towards its transformation into resins. Taking 
two specimens of agen percha, he cut each in half, leaving 
one portion of each exposed to the air, while the other he 
laced in water. The specimens were analysed from time to 
time, and the following table gives the results :— 


Original constituents. ‘ Constituents after 2 spinthe. 
. | In air | In water 
Ratio of = | | 
md | Ratio of Ratio of 
| resins. resins, 
| 
Water ... | | 40 
. |Resins .../30°0 2°23 20 - 318 2°02 
Pure gtta.'66'9 | 665. 2 
91 
275 
5 


| 40! 10°0 
231 345 18 16 
| 615 53:5 


It will be observed that the specimens kept in air lose 
ac of the water and gutta, increasing the quantity of 
“+ 4 gas left in water absorb a small quantity of it, 

6 À gutta decreases and the resins augment ; and it will 
decrease in gutta and increase in 
| ve str hors in the specimen which originally con- 
Lagarde considers that the amount of water contained 
be one used for the insulation of a cable should 
which ore 3 he states that it is quite | to obtain percha 


tains no more than 5 per cent. o water, and this is 


Le figure which should be adopted. 
LE om or gives some further experiments, which he 
a à Le confirming his views. A piece of core intended 
. Phone cable was tested after 24 hours’ immersion in 
the eg a rature of 75° Fah. ; it was then removed from 
and kept dry for a month, then replaced in water 


at 75° Fah., immersed for 24 hours, and: again tested. This: 


course was: again — with the following results, an 
analysis being made from a piece cut off the core upon each 
occasion of testing : — | 


11 


April. May. J une. 


Insulation | 384% | 491” 502” 
Capacity …| 0%161 | o?161 | 0%:161. 


Water ...| 42 24 | 18 
Resins ...| 298 334 341 
Pure Gutta} 660 64:1 


A series of experiments is then given, which seem to have 
no other object than to prove that the higher the temperature 
the lower the insulation, that good gutta-percha kept in 
water increases in insulation as it ages, that some gutta- 


percha does not improve, and that samples of gutta-percha, — 


coming from the same works, and subject to the same treat- 
ment in manufacture, vary in their insulation in different 
proportions in each specimen. 

M. Lagarde, in summing up the results of his experiments, 
comes to the conclusion that in contracts for the manufacture 
of cables chemical analysis should be included. The ratio 
between the pure gutta and the resins should be stipulated, 
as also the maximum quantity of water contained in the 
gutta-percha. He suggests that no more than 4 per cent. 
of mineral substances and 5 per cent. of water should be 
allowed, and he would es y gutta-percha as fair when it 
contained 50 per cent. of pure gutta, as good with 60 per 
cent., and as very good with 65 per cent. 


WHAT AN ELECTRICAL ENGINEER 
SHOULD BE.* 


By FRANCIS B. CROCKER. 


Ir has often been stated on high authority, such as of that 
Sir William Thomson and Prof. W. E. Ayrton, that the 


electrical engineer should be largely a mechanical engineer, 


the proportions usually given being “ nine-tenths mechanical 
and one-tenth electrical.” This statement is frequently re- 
ted and has been generally, if not universally accepted. 
he causes which have operated to produce this opinion are, 
first, the fact that the au as ré à rapid development of 
electric light and power has prevented even reasonable care 


being given to the design and construction of electrical ma- — 


chinery, and second, the work has generally been in charge of 
men entirely ignorant and incompetent, or at best, of men 
who had received their preparation in telegraph offices or 
physical laboratories where strong mechanical construction is 
given comparatively little attention. 

In the first stages of the development of any branch of 


industry, the men attracted to it are apt to be either ama- 


teurs, inexperienced boys, or worse yet, quacks or men who 
have been unsuccessful in other lines of work. . = 

As soon, however, as sufficient time has elapsed for men 
to become well prepared by education or experience and the 
industry becomes legitimised and attracts to it a higher order 
of talent, then the necessary elements to give the best results 
will be present. and a proper relation and balance will exist 
between them. | 


I consider that this now is, or very soon will be, the con- x 


dition of electrical engineering, and I contend that the 
electrical engineer must be an electrical specialist and that 
mechanical engineering, though a necessary part of his pre- 
paration, is nevertheless merely incidental. PR 

The simple, and what seems to me, a more than sufficient 
reason for this opinion is the fact that the purely electrical 
part of electrical engineering is being so very rapidly and 
extensively developed that no one person can possibly keep 
up thoroughly with electrical progress in its numerous 
branches even at the present day and no man busy in elec- 
trical work can spare the time to read even the more important 
electrical journals and books. In fact it now seems to be 


* New York Electricul Engineer. 
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necessary for one to become a specialist in some particular 


branch of electrical work in order to be successful. Such 


being the case, it certainly is impossible for the general 


electrical engineer to give more than a small fraction, say 
one-quarter, of his time to mechanical engineering instead 
of the nine-tenths heretofore recommended. This is not 
because mechanical engineering is not of the greatest interest 
and importance in itself, but because a man’s time and abili- 
ties are limited and electricity is a gigantic subject, a small 
part of which is probably all one human mind can master. 

In order not to be misunderstood, I will state that I 
thoroughly realise that mechanical engineering is, and 
probably always will be, an essential part of the electrical 
engineer’s knowledge, just as chemistry is essential to an 
understanding of electro-metallurgy, primary and secondary 
batteries, &c., but only as a preparation. ! 
_ In any case the electrical engineer should be an engineer in 
the broadest and best sense, his profession being analogous 
to, but not identical with, that of the civil, mechanical, and 
mining engineers, | 

In conclusion, I “would call attention to the fact that the 
mechanical weakness which arose in the early development 
of the dynamo and motor has now nearly passed away, and 
to-day the standard t of dynamo and motor are probably 
as well made mechanically as any other class of commercial 
x apr Moreover electrical machinery is usually remark- 
ably simple, mechanically. Compare the number of working 

rts of a 50 H.P. motor with those of a correspond- 
ing steam engine and there will be found in the former 
about one-fifth as many oil cups, bearings, pivots, sliding 
surfaces, &c. : | | 

On the other hand what is needed in the dynamo and 
motor to-day is improvement in the armature, commutator 
and brushes, and in means for avoiding sparking, burning 
out, &c., all of which belong-to the electrical part of the 
machine and involve very difficult electrical questions. Of 
course first-class mechanical construction is necessary even in 
these parts but only as incidental to the carrying out of correct 
electrical principles. | 

In the design of a street car electric motor, which is 
peculiarly mechanical, although the electrical difficulties 
encountered have been fully as great as the mechanical, I 
believe that a mechanical engineering specialist should be 
employed. just as an architect should always be called in to 
design a house or a plumber to put in water pipes. 


THE ELECTRICAL SECTOR OF THE PLACE 
CLICHY, PARIS. 


THE distribution of electrical energy over an extensive area, 
writes M. Hospitalier in Za Nature, involves either the inde- 
finite multiplication of the number of stations or the employ- 
ment of high tensions, if we would avoid expensive systems 
of canalisation. The success of distributions by alternatin 

currents and transformers depends on the facility with whic 

these high tensions can be produced and transformed into 
low tensions in order to be utilised. Unfortunately, alter- 
nating currents involve serious dangers, and, from their very 
nature, are ill-adapted to applications of motive power, and 
cannot be employed at all for electro-chemical operations. 
If to these objections we add the impossibility of storing up 
energy distributed under the form of alternating currents, 


we can easily understand why, in the greater number of cases, 


electricians should hesitate to use these currents, and why so 
many attempts are made to effect distributions by means of 
the continuous current, if not at a high tension, at least at an 
average tension, in order to retain the advantages of 
high tensions from an economical point of view and the 
facilities of employment and storage offered by the continuous 
current. Among the numerous systems of distribution 
having regard to these facts, either proposed or realised 
during the last few years, that er à by the company of 
the section of the Place Clichy is worth describing somewhat 
in detail, for it shows once again the varied, and we may say, 
inexhaustible resources which the electrician has at his dis- 
posal for the solution of À gg that are apparently most 


complicated. The problem solved in this case is the 
following :— 


trical tramways with overhead or unde 


| 

Given a general system of canalisation supplied by dynanes 
two conductors of the isation 
difference of potential of 440 volts, to divide this difference 
of potential into four equal of 110 volts each, on which 
it will be possible to establish utilising apparatus that can be 
varied at will either in number or in power, without affecting 
the working of the other apparatus connected with te 


System. | 

_: It is, moreover, possible to connect apparatus working 
‘differences of potential higher than 110 volts, and eee 
obtain a distribution at several potentials, althongh tp 


central station may only furnish one. This advantage will 


be highly appreciated when we have to establish motomofs 


mechanical power exceeding 10 kilowatts. These can the 
be-installed on a difference of potential of 220 volta, gla 
und | 

being on the contrary supplied by the total difference of 
potential of 440 volts, economy always being kept in vie 
throughout the system by employing, in each case, the 

ighest potentials compatible with the good working of the 
receivers or other apparatus used. In order to undersiand 
the economy of this arrangement, we must examine in tam 
the central station, the canalisation, the distribution and th 

Central Station—The central station established in th 
Rue des Dames, at Batignolles, in a splendid building erected 


Construction of the Gramme ring armature, 38 metres_in diameter, ' 
1. | 


for the purpose, comprises a series of tubular boilers, producing 
steam at a perme of from 6 to 7 kilogrammes per square 


metre. This steam three horizontal steam engins, 
the Corliss type, each driving a large dynamo and three “i 
mington and Sims engines of less power, each working 


smaller dynamos. The only fact worth mentioning frm® 
mechanical point of view, is the intended and me 
absence of condensation, notwithstanding the pe il 
produced, which exceeds 2,000 steam horse-power aid 
the machines are working. ‘The economy of fuel effect ! 
means of condensation in an installation on this scale 38 © 
little importance as compared with the increas ey 
and safety of working gained by its suppression. 

these steam engines of 600 H.P. turns at an Rs ot 
of 65 revolutions per minute and works directly & ge à = 
current multipolar dynamo producing 700 amperes 

to 500 volts, or 350 kilowatts. These are the most pre 
continuous current dynamos at 500 volts that have ye ps 
made. The armature is a Gramme ring 3°è mett re 
diameter and 58 centimetres in thickness, with eight BX 
inner poles. This ring is mounted on a projecting vol 
rays. It consists of a number of sheets of iron SUPP® 
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La 


of bronze, on .to ix star, which. iron. 

1 shows the construction of this” colossal armature ; 

fig. 2 9 shows the winding of it, the coil consisting of 2 ,000 
ge formed of rectangular bars of copper. This armature 
no collector, properly rigs the external portion of © 


springs, which gives flexibil All the brushes, 
moreover, are mounted on one common frame, which enables 
them all to be brought in contact with the bars at once, 
and all to be at the same time brought into or oot the 
from the to the 


Fig. 2. 


Dynamo with ring and inner poles; side view of the brushes. Type producing 160 kilowatts, The type of 850 kilowatts installed for the service of the Place | 
Clichy differs only in its dimensions. 

Fia. 3. S | 


by with which it is wound serve to collect the current 
grec of eight series of brushes placed at 45° from 
As the speed of the outer bars attains « 
pr ls nd, the brushes must rest very lightl 
Le : avoid wear and loss of work by friction. 
8 by mounting the brushes on flat br 


gar which var soning to dx 


The brushes can be laced longitudinally along the 
rods which support Peep to distribute the friction and 
equalise the wear, which is, however, very slight, of the col- 
olen. Fig 8, which represents a dynamo of less mn 


À 


| | 
al OROWE ve service}! 
” | st ! / | | | | 
4 | } 
— 
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Exhibition of 1889. The three large dynam 
of the sector of the Place Clichy differ from this type only in — 
dimensions and power. The armature alone ? 
tons, and speeial precautions had to: be taken for its con- 
struction and transport from the works. of the. Alsatian 
. Mechanical Constructions Company at Belfort, where it was 
_ made, to Paris. © The three dynam 


but of the same type, shows clearly the arrangement of the 
armature collector and brushes, as just described. It is a 
type producin | 
stations ; a model of this t 


160 kilowatts, used in less important 
was shown at the Universal 
os at the station 


weighs eight 


es are connected directly, 


in the plan of the works, with two thick bars of copper, 


between which a difference of potential of from 450 to 500 
volts is maintained. The excitation of each dynamo is 
equally established between these two bars, and may be 
regulated by means of a rheostat introduced into the 
circuit. Each rheostat may be manipulated indepen- 
dently in order to allow of the introduction or sappres- 
sion of each machine in derivation on the bars, but all the 
rheostats can be connected together and manipulated at the 
same time for purposes of general regulation. 
We will discuss in another article how the current thus 
produced is subdivided, canalised and distributed. 
| be continued.) 
TESTING PRIMARY BATTERIES. 


By I. PROBERT. 


HAVING several times had occasion to make tests of new forms 
of small a batteries which were specially designed to 
work direct small incandescent lamps, I found it impossible to 
determine the exact amount of current flowing by the direct use 
of an ammeter, as the resistance of the latter, although low, 
was still sufficiently great to materially reduce the current 
when the ammeter was inserted in the circuit.. The arrange- 
ment shown by the fig., I found, got over the difficulty 
entirely, and, as it may prove equally interesting to others, 
I am induced to publish it. 


The battery, B, to be tested, is joined up to the lamp, / 
(which has a voltmeter, v, across its terminals), the switch, 
s, being turned to the pee shown. Under these condi- 
tions the battery works direct on to the lamp which glows at 
its full brilliancy, and the voltmeter, v, gives the vol 
between the lamp terminals. In order to determine the 
current, the switch, 8, is turned to the position shown by the 
dotted lines ; this brings into circuit the auxiliary battery (I 
have used, preferably, small portable accumulators for this pur- 

, as they have a low resistance), the ammeter, a, and the 
electrolytic cell, £. The current from B, although reduced by 
the resistance of the ammeter, is reinforced by the auxiliary 
battery, B,, and by adjusting the distance between the plates 
of the electrolytic cell the current can be adjusted to the 
greatest nicety, until the detlection on v is the same as it was 
previous to the turning of the switch, s, hence the ammeter, 
A, now shows the current which under the latter conditions 
was flowing through B. The observation being taken on 4, 
the switch, 8, is turned back to the position shown in the fig., 
and the battery, B, continues to work under the the practical 
conditions. 

It should be added that by this arrangement not only can 
the true energy expended in the lamp be obtained for the 
stated pre pi te but by removing the lamp from the 
battery, and adapting it to a movable bridge astride a suitable 
mercury trough, the‘light can be easily measured without 
roo i unnecessary resistance between the battery and 
1 p- 
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PHENOMENA OF ALTERNATING CURRENTS 
| OF VERY HIGH FREQUENCY, 


By NIKOLA TESLA. 


\ +t 


Alternate current machines of high frequency ; curious ea. 
ments with Geissler tubes and lamps ; an exploded notin? 
noiseless alternating arcs ; constant current and constant. 
potential; interesting experiment with a condenser: thy 
Ferranti-main effect; Da liegt der Hase im Phjei 
begraben ; suggestions of Mr. Swinburne, 


ELECTRICAL journals are getting to be more and mow 
interesting. New facts are observed and new | 
spring up daily which command the attention of ei: 
neers, In the last few numbers of the English j | 
there have been several new matters brought up which 
have attracted more than usual attention. The add 
of Professor Crookes has revived the interest in his beantifal 
and skilfully performed experiments, the effect o on 
the Ferranti mains has elicited the expressions of Pi of 
some of the leading English electricians, and Mr. Swinburne 
has brought out some interesting points in connection with 
condensers and dynamo excitation. 
The writer’s own experiences have induced him to ventum 
a few remarks in re to these and other matters, hoping 
that they will afford some useful information. or suggestion 
to the reader. (Electrical World.) | 
Among his ert experiments Professor Crookes show 
some performed with tubes devoid of internal electrodes and 
from his remarks it must be inferred that the results obtained 
with these tubes are rather unusual. If this be so, then the 
writer must regret that Professor Crookes, whose admirable 
work has been the delight of every investigator, should no 
have availed himself in his experiments of a properly com 
structed alternate current machine—namely, one capable @ 
giving, say, 10,000 to 20,000 alternations per second. His 
researches on this difficult but fascinating subject would thet 
have been even more complete. It is true that. when mang 
such a machine in connection with an induction coil te 
distinctive character of the electrodes—which is desirable, if 
not essential, in many experiments—is lost, in most cast 
both the electrodes behaving alike ; but, on the other hand, 
the advantage is gained that the effects may be exalted ai 
will, When using a rotating switch or commutator there 
of change obtainable in the primary current is limite 
When the commutator is more rapidly revolved the primary 
current diminishes, and if the current be the 


| sparking, which cannot be completely overcome by the con 


denser, impairs considerably the virtue of the apparatus, No 
such limitations exist when using an alternate Cum 
machine, as any desired rate of change may be produced # 
the primary current. It is thus possible to obtain excessively 

high electromotive forces in the secondary cireuit withs 

com ively small primary current ; moreover, the perfect 
regularity in the working of the apparatus: may be relied 
upon. | 

: The writer will incidentally. mention that any one 2 
attempts for the first time to construct such a machine 
have a tale of woe to tell. He will first start out, a88 mau 
of course, by making an armature with the required mt ; 
of polar projections. He will then get the satisfaction | 


having produced an apparatus which is fit to accompaly.® 
thoroughly Wagnerian o It may besides aap 
virtue of converting mechanical energy into heat in 8 ye 


perfect manner. If there is a reversal in the polar Peete, 
projections, he will get heat out of the machine ; if vill à 
no reversal, the heating will be less, but the output A de 
next to nothing. He will then abandon the iron ® 
armature, and he will get from the Scylla to the 
He will look for one difficulty and will find 
after a few trials, he may get nearly what he wanted. 
Among the many experiments which may 
with such a machine, of not the least interest are | 
formed with a high tension induction coil. The ¢ ais: 
of the discharge is completely changed. The. att MESSE 
lished at much greater distances, and it 18 80 easily call 
by the slightest current of air that it often wriggles 
in the most singular manner. It usually emits 
mical sound peculiar to the alternate arcs, 
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+t is that the sound may be heard with a number of alter- 
nations far above 10,000 per second, which by many is con- 
sidered to be about the limit of audition. In many respects 
the coil behaves like a static machine: Points impair con- 
siderably the sparking interval, electricity escaping from 
them freely, and from a wire attached to one of the terminals 
dreams of light issue, as though it were connected to a pole 
of a powerful Toepler machine. All these phenomena are, 
of course, mostly due to the enormous differences of poten- 
til obtained. As a consequence of the self-induction 
of the coil and the high frequency, the current is minute 
while there is a corresponding rise of pressure. À cur- 
rent impulse of some strength started in such a 
oil should persist to flow no less than four ten-thousandths of 
a second. As this time is greater than half the period 
occurs that an opposing electromotive force ins 
to act while the current is still flowing. As a conse- 
quence, the pressure rises as in a tube filled with liquid 
and vibrated rapidly around its axis. The current is so 
mall that, in the opinion and involuntary experience of 
the writer, the discharge of even a very large coil cannot 
produce seriously injurious effects, whereas, if the same coil 
were operated with a current of lower frequency, though the 
electromotive force would be much smaller, the discharge 
would be most certainly injurious. This result, however, is 
due in part to the high frequency. The writer’s experiences 
tend to show that the higher the frequency the greater the 
amount of electrical energy which may be passed through 
the body without serious discomfort; whence it seems 
certain that human tissues act as condensers. | 

One is not quite yes ele for the behaviour of the coil 
when connected to a Leyden jar. 
that since the frequency is high the capacity of the jar should 
be small. He therefore takes a very small jar, about the size 
of a small wine glass, but he finds that even with this jar the 
coil is practically short-circuited. He then reduces the capa- 
city until he comes to about the capacity of two spheres, say, 
10 centimetres in diameter and two to four centimetres apart. 


The discharge then assumes the form of a serrated band 


exactly like a succession of sparks viewed in a rapidly- 
revolving mirror ; the serations, of course, corresponding to 
the condenser discharges. In this case one may observe a 
queer phenomenon. The discharge starts at the nearest 
points, works gradually up, breaks somewhere near the top 
of the spheres, begins again at the bottom, and so on. This 
os on 80 fast that several serrated bands are seen at once. 
Une may be puzzled for a few minutes, but the explanation 
8 simple enough. The discharge begins at the nearest 
wey the air is heated and carries the arc upward until it 
raks, when it is re-established at the nearest points, &c. 
Since the current passes easily through a condenser of even 
mall capacity, it will be found quite natural that connecting 
« | one terminal to a body of the same size, no matter how 
ie eee impairs considerably the striking distance of 


Experiments with Geissler tubes are of ial interest 
An exhausted tube, devoid of electrodes of cate kind, will 
light up at some distance from the coil: If a tube from a 
vacuum pone is near the coil the whole of the pump is 
ation 7 lighted. An incandescent lamp approached to the 

lights up and gets perceptibly hot. If a lamp have the 
ca Re re to one of the binding posts of the coil 
cr dr d is pps to the bulb, a very curious and 
os unpleasant discharge from the glass to the hand takes 
the filament may become incandescent. The dis- 

to some extent the stream issuing 
d plates of a. powerful Toepler machine, but is 
ru parably . greater quantity. The lamp in this 
be bel ewan’ the rarefied gas being one coating, the 
pre the other. _ By taking the globe of a , 
png redo by bringing the metallic terminals near to 
thee 3 bee with a conductor connected to the coil, the 
mil  æ to bright incandescence and the glass is 
without preat i With a 100-volt 10-C.P. lamp one may 
the lam oy discomfort stand as much current as will bring 
à considerable brilliancy ; but. it can be held in 

mt on for a few minutes, as the glass is heated in an 
Bien 7 a time, When a tube is lighted by bringing 
rete may be made to go out by interposing a 

d between the coil and the tube : but 

be fastened to a glass rod or otherwise in- 


One, of course, anticipates — 


angles to the line joining the binding posts 


sulated, the tube may remain lighted if the plate be inter- 
or may even increase in luminosity. The cffect 
lepends on the position of the and tube relatively to 
the coil, and may be always easily foretold by assuming that 
conduction takes place from one terminal of the coil to the 
other. According to the position of the plate, it may either 
divert from or direct the current to the tube. —. Le 
In another line of work the writer has in frequent. experi- 
ments maintained incandescent lamps of. 50 or 100 volts . 
burning at any desired candle-power with both the terminals — 
of each lamp connected to a stout copper wire of no more 
than a few feet in length. These experiments seem jnterest- 
ing enongh, but they are not more so than the queer experi- 
ment of Faraday, which has been revived and made muc of 
by recent investigators, and in which a discharge is made to. 
jump between two points of a bent copper wire. An experi- 
ment may be cited here which may seem. equally interesting. 
If a Geissler tube, the terminals of which are joined by a 
copper wire, be approached to the coil, certainly no one ~ 
enough, it does light up, and, what is more, the wire does not 
seem to make much difference. Now, one is apt to think in 
the first moment that the impedance of the wire might have 
something to do with the phenomenon. But this is of course 
immediately rejected, as for this an enormous frequency 
would be required. The result, however, seems puzzling only 
at first ; for upon reflection it is quite clear that the wire can 
make but little difference. It may be explained in more than 
one way, but it agrees perhaps best with observation to 
assume that conduction takes place from the terminals of the 
coil through the space. On this assumption, if the-tube with 
the wire be held in any position, the wire can divert little 
more than the current which passes through the space occupied 
by the wire and tbe metallic terminals of the tube ; through 
the adjacent space the current passes practically undisturbed. 
For this reason, if the tube be held in any position at right 
of the coil, the 
wire makes hardly any difference, but in. a position more 
or less parallel with that line it impairs to a certain extent 
the brilliancy of the tube and its facility to light up. 
Numerous other phenomena may be explained on the same 
assumption. For instance, if the ends of the tube be pro- 
vided with washers of sufficient size, and held in the line 
joining the terminals of the coil, it will not light up, as then 
nearly the whole of the current, which would otherwise pass 
uniformly through the space between the washers, is diverted 
through the wire. But if the tube be inclined sufficiently 
to that line, it will light up in spite of the washers. Also, 
if a metal plate be fastened upon a glass rod, and held at 


right angles to the line jaining the binding and nearer 
‘ to one of them, a tube held more or less lel with the line 


will light up instantly when one of its terminals touches the 
plate, and will go out when separated from the plate. The 
greater the ace of the plate up to a certain limit, the 
easier the tube will light up. When a tube is placed at right 
angles to the straight line joining the binding and then 
rotated, ita luminosity steadily increases until it 1s j el 
with that line. The writer must state, however, that he does 
not favour the idea of a leakage or current. through the space 
any more than as a suitable = for he is convinced 
that all these experiments could not be performed with a 
static machine yielding a constant difference of a 
and that condenser action is largely concerned in > phe- 
nomena, 

It is well to take certain utions when a. 
Rhumkorff coil with very rapidly alternating currents. 
primary current should not be turned on too long, else the 
core may get so hot as to melt the gutta-percha or paraffin, 
or otherwise injure the insulation, and this may occur in a 
surprisingly short time, the current’s strength considered. 
The primary current being turned on, the fine wire terminals 
may = joined without great risk, the impedance being ‘so 
pe that it is difficult to force enough current through the 

wire so as to injure it, and, in fact, the coil may .be on 

the whole much safer when the terminals of the fine wire are 
connected, than when they are insulated ; but special care 
should be taken when the terminals are connected to the 
coatings of a Leyden jar, for with anywhere near the critical 
capacity, which just counteracts the self-induction at the 
existing frequency, the coil might meet the fate of St. Poly- 
carpus. If an expensive vacuum pump is lighted up by 
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being near to the coil, or touched with a wire connected to 
one of the terminals, the current should be left on no more 
than a few moments, else the glass will be cracked by the 
heating of the rarified gas in one of the narrow 
_in the writer’s own experience quod erat demonstrandum.* 
There are a good many other points of interest which may 
be observed in connection with such a machine. Experi- 
ments with the telephone, a conductor in a strong field or 
with a condenser or arc seem to afford certain proof that 
sounds far above the usual accepted limit of hearing would 
be perceived: A telephone will admit notes of twelve to 
thirteen thousand vibrations per second, then the inability of 
the core to follow such rapid alternations begins to tell. If, 
however, the magnet and core be emo by a condenser and 
the terminals connected to the echo 5 secondary of a 
transformer higher notes may still be heard. If the current 
= be sent round a finely laminated core and a small piece of 
thin sheet iron be held gently against the core, a sound may 
be still heard with thirteen to fourteen thousand alternations 
per second, provided the current is sufficiently strong. A 
small coil, however, tightly packed between the poles of a 
powerful magnet, will emit a sound with the above number 
of alternations, and arcs may be audible with still a higher 
frequency. The limit of audition is variously estimated. In 
Sir William Thomson’s writings it is stated somewhere 
that ten thousand second, or nearly so, is the limit. 
Other, but less reliable sources, give it as high as twenty-four 
thousand per second. The above experiments have convinced 
the writer that notes of an incomparably higher number of 
vibrations per second would be perceived provided they could 
be produced with sufficient power. There is no reason why 
it should not be so. The condensations and rarefactions of 
the air would necessarily set the diaphragm in a corresponding 
vibration and some sensation would be produced whatever— 
within certain limits—the velocity of transmission to their 
nerve centres, though it is probable that for want of exercise 
the ear would not be able to distinguish any such high note. 
With the eye it is different ; if the sense of vision is based 
upon some resonance effect, as many believe, no amount of 
increase in the intensity of the ethereal vibration could extend 
our range of vision on either side of the visible spectrum. 
_ The limit of audition of an arc depends on its size. The 
ter the surface by a given heating effect in the arc the 
igher the limit of audition. The highest notes are emitted 
by the high-tension discharges of an induction coil in which 
he arc is, so to speak, all surface. If R be the resistance of 
an arc, and C the current, and the linear dimensions be n 


times increased, then the resistance is, and with the same 


current density the current would be #?c ; hence the heating 
effect is * times greater, while the surface is only n? times as 
great. For this reason very large arcs would not emit any 

hmical sound even with a very low frequency. It must be 
observed, however, that the sound emitted depends to some 
extent also on the composition of the carbon. If the carbon 
contain highly refractory material, this when heated tends to 
maintain the temperature of the arc uniform and the sound 
is lessened ; for this reason it would seem that an alternating 
arc requires such carbons. 

With currents of such high frequencies it is possible to 
obtain noiseless arcs, but the regulation of the lamp is ren- 
dered extremely difficult on account of the excessively small 
attractions or repulsions between conductors conveying these 
currents. 

An interesting feature of the arc produced by these rapidly 
alternating currents is its persistency. There are two causes 
for it, one of which is always present, the other sometimes 
only. One is due to the of are of the current and the 
other to the property of the machine. The first cause is the 
more important one, and is due directly to the rapidity of 
the alternations. When an arc is formed by a periodically 
undulating current, there is a corresponding undulation in 


the temperature of the gaseous column, and, therefore, a cor- 


responding undulation in the resistance of the arc. But the 
resistance of the arc varies enormously with the temperature 


, * It is thought necessary to remark that, although the induction 
coil may give quite a good result when operated with such ‘rapidly 
alternating currents, yet its construction, quite irrespective of the iron 
core, makes it very unfit for such high frequencies, and to obtain the 
best results the construction should be greatly modified. 


of the gaseous column, being practically infinite when iy 
gas between the electrodes is cold. The persistence tn 
arc, therefore, depends on the inability of the column to ggg, 
It is for this reason impossible to maintain an are with 4 
current alternating only a few times a second. On thedths 
hand, with a practically continuous current, the are ig easily 
maintained, the column being constantly kept at a high tap 
perature and low resistance. The higher the frequency 
smaller the time interval during which the arc may God am 
increase considerably in resistance. With a af 
10,000 per second or more in an arc of same size exc 
small variations of temperature are superimposed upon) 
steady temperature, like ripples on the surface of a deep, 
The heating effect is practically continuous, and them 
behaves like one produced by a continuous current, With ts 
exception, however, that it may not be quite as easily stattel, 
and that the electrodes are equally consumed ; though th 
writer has observed some irregularities in this He 


The second cause alluded to, which possibly may toh Æ om 
resent, is due to. the tendency of a ‘nachine of such high portar 
to maintain a practically constant current, Whe 
the arc is lengthened the electromotive force rises in propét: stitab! 


tion and the arc appears to be more persistent. 
Such a machine is eminently adapted to maintain 4 @- 
stant current, but it is very unfit for a constant potential 
As a matter of fact, in certain types of such machina 
nearly constant current is an almost unavoidable result. 4 | 
the number of poles or pe projections is greatly incresied, 
the clearance becomes of great importance. One has reilly 
to do with a great number of very small machines, ‘Tha 
there is the impedance in the armature, enormously angmentel 
by the high frequency. Then, again, the magnetic kaki 
is facilitated. If there are three or four hundred alter 
poles the leakage is so great that it is Yee the same ts 
connecting, in a two-pole machine, the poles by a pit 
iron. This disadvantage, it is true, may be obviated mm 
or less by using a field throughout of the same polatity, iit 
then one encounters difficulties of a different nature. Al 
these things tend to maintain a constant current in te 
armature circuit. | 
In this connection it is interesting to notice thal ev 
to-day engineers are astonished at the performance ta 
constant current machine, just as, some years ago, they 
to consider it an extraordinary performance if a machinews 
capable of maintaining a constant potential differm 
between the terminals. Yet one result is just sel} 
secured as the other. It must only be remembered tal 
an inductive apparatus of any kind, if constant potential 5 
required, the inductive relation between the Leper 
exciting and secondary or armature circuit must le be 


closest possible ; whereas, in an a tus for constant Gi 

rent just the opposite is required. Furthermore, the es by meat 
tion to the current’s flow in the induced circuit mus 68 ME 
small as possible in the former and as great a8 pees salted 
the latter case. But opposition to a current’s flow may! 


caused in more than one way. It may be caused by ohm 
resistance or self-induction. One cee make the intl 
circuit of a dynamo machine or transformer of corks à 
resistance that when operating devices of considerably par 
resistance within very wide limits a nearly constant igs 

los d 


is maintained. But such high resistance involves 
loss in power, hence it is not practicable. Not 80 self 
tion. Self-induction does not necessarily meal of 
power. The moral is, use self-indaction instead ‘ast 
ance. There is, however, a circumstance which 2 hs 
adoption of this plan, and this is, that a very 4 
induction may be obtained cheaply by aly vib 

tively small length of wire more or less compl ail 
iron, and, furthermore, the effect may be 


by causing a rapid undulation of the current. om Sora 
up, the requirements for constant current RUES goa 
magnetic connection between the induced & ta. a nillimet 
circuits, greatest possible self-induction with oo En 
resistance, greatest practicable rate of and to a 
current. Constant potential, on the other Hi 4 Ont an i 
closest magnetic connection between the circa Vithin 
duced current, and, if ible, no reaction. potenti Voltimete 
conditions could be fully satisfied in 4 consti denser +} 
machine, its output would s many ai MODE there ing 
machine primarily designed to give constan voit wi) the mac 


tunately, the type of machine in which these 
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be satisfied is of little practical value, owing to the small 
dectromotive force obtainable and the difficulties in taking 
of the current. 
With their keen inventor's instinct, the now successful arc 
“ht men have early recognised the desideratums of a con- 
dant current machine. Their arc light machines have weak 
folds, large armatures, with a great length of copper wire and 
fen commutator segments to produce t variations in the 
garent’s strength and to bring self-induction into play. Such 
machines may maintain within considerable limits of varia- 
tion in the resistance of the circuit a practically constant 
ment, Their output is, of course, correspondingly di- 
minished, and, perhaps, with the M va in view not to cut 
down the output too much, a simple device compensating 
ional variations is employed. The undulation of the 
eurent is almost essential to the commercial success of an 
weight system. It introduces in the circuit a steadying 
dement taking the place of a large ohmic resistance, with- 
ot involying a great loss in power, and, what is more im- 


tt allows the use of simple clutch lamps, which with 


scurrent of a certain number of impulses per second, best 
gitable for each particular lamp, will, if id attended 
to, regulate even better than the finest clockwork lamps. 
This discovery has been made by the writer—several years 
oo late. 

It has been asserted by competent English electricians that 
ina constant current machine or transformer the regulation 
is effected by varying the phase of the secondary current. 


‘ That this view is erroneous may be easily proved by using, 


instead of lamps, devices, each possessing self-induction and 
or induction and resistance—that is, retarding 
accelerating components—in such proportions as to not 
affect materially the phase of the secondary current. Any 
number of such devices may be inserted or cut out ; still it 
will be found that the regulation occurs, a constant current 
being maintained, while the electromotive force is varied with 
the number of the devices. The change of phase of the 
secondary current is simply a result following from the 
changes in resistance, and, though secon reaction is 
always of more or less importance, yet the cause of the 
ition lies in the existence of the conditions above enu- 
merated, It should be stated, however, that in the case of a 
machine the above remarks are to be restricted to the cases 
in which the machine is independently excited. If the exci- 
tation be effected by commutating the armature current, then 
the fixed position of the brushes makes any shifting of the 
nettral line of the utmost importance, oe | it may not be 
thought immodest of the writer to mention that, as far as 
records go, he seems to have been the first who has success- 
fully regulated machines in providing a bridge connection 
between a point of the external circuit and the commutator 
by means of a third brush. The armature and field being 
properly proportioned, and the brushes placed in their deter- 
mined sages a constant current or constant potential re- 
tilted from the shifting of the diameter of commutation by 
the varying loads. 
In connection with machines of such high frequencies the 
enser affords an especially interesting study. It is easy 
lo raise the electromotive force of such a machine to four or 
times the value by simply connecting the condenser 
the circuit, and the writer has continually used the con- 
mes for the purposes of regulation as suggested by Blakesley 
is book on alternate currents, in which he has treated the 
most frequently occurring condenser problems with exquisite 
Auplicity and clearness. The high frequency allows the use 
Capacities and renders investigation easy. But, 
h in most of the experiments the result may be fore- 
yet some phenomena observed seem at first curious. 
me experiment performed three or four months ago with such 
machine and a condenser may serve as illustration, A 
ne Was used giving about 20,000 alternations per 
. Two bare wires of about 20 feet long and two 
| diameter, in close proximity to each other, were 
er rip ta to the terminals of the machine on the one end, 
’condenser on the other. A small transformer with- 
me the core, of course, was used to bring the reading 
volets range of a Cardew voltmeter by connecting the 
“ren - dee the secondary. On the terminals of the con- 
there inch cleotromotive force was about 120 volts, and from 
the masts) 10h it gradually fell until on the terminals of 
machine it was about 65 volts. It was virtually as 


though the condenser were: a generator; and the line:and' 


armature circuit simply a resistance connected toit. The 
writer looked for a case of resonance, but he was: unable :to 


augment the effect by varying the capacity very carefully and — 


gradually or by changing the of the machine. A case 
of pure resonance he was unable to obtain. When a con- 
denser was connected to the terminals of the machine—the 
self-induction of the armature being first determined in the 


maximum and minimum position and the mean value . 


taken—the ser which gave the highest electromotive 
force corresponded most nearly to that which just 
counteracted the self-induction with the existing frequency. 
If the capacity was increased or diminished, the motive 
force fell as expected. 3 

With frequencies as high as the above-mentioned, the con- 
denser effects are of enormous importance. The condenser 
becomes a highly efficient apparatus capable of transferring 
considerable energy. 

The writer has thought that machines of high frequencies 
may find use at least in cases when transmission at great dis- 
tances is not contemplated. The increase of the resistance 
may be reduced in the conductors and exalted in the devices 
when heating effects are wanted ; transformers may be made 


of higher efficiency and greater outputs, and valuable results 


may be secured by means of condensers. In using machines 
of high frequency the writer has been able to observe con- 
denser effects which would have otherwise escaped his notice. 
He has been very much interested in the phenomenon observed 
on the Ferranti main, which has been so much spoken of. 
Opinions have been expressed by competent electricians, but 
up to the present all still seems to be conjecture. Undoubtedly 
in the views expressed the truth must be contained, but, as 
the opinions differ, some must be erroneous. Upon seeing 
the diagram of M. Ferranti in the Electrician of December 
19th, the writer has formed his opinion of the effect. ‘ In the 
absence of all the necessary data he must content himself 
to express in words the process which, in his opinion, must 
undoubtedly occur. he condenser brings about two 
effects : (1) it changes the of the currents in the 
branches ; (2) it changes the ‘strength of the currents. As 
regards the change in phase, the effect of the condenser is 
to accelerate the current in the secon at Deptford, 
and to retard it in the primary at London. The former has 
the effect of diminishing the self-induction in the Deptford 
rimary, and this means lower electromotive force on the 
ynamo. The retardation of the gr à at London, as far 
as merely the phase is concerned, has little or no effect, since 
the phase of the current in the secondary in London is not 
arbitrarily kept. : | 
Now, the second effect of the condenser is to increase the 
current in both the branches. It is immaterial whether there 


is equality between the currents or not; but it is se 


to point out, in order to see the importance of the Deptfor 
step-up transformer, that an increase of the current in both 
the branches produces M: Here effects. At Deptford it means 


further lowering of the electromotive force at the primary, 
and at London it means increase of the electromotive force ‘ 


at the secondary. Therefore all the things co-act to bring 
about the phenomenon observed. Such actions, at least, have 


been formed to take place under similar conditions. When 


the dynamo is connected directly to the main, one can see 
that no such action can happen. | | 
The writer has been particularly interested in the sugges- 


tions and views expressed by Mr. Swinburne. Mr. Swinburne 


has frequently honoured him by disagreeing with his views. 
Three years ago, when the writer, against the prevailing” 
opinion of engineers, advanced an open circuit transformer, 
. Swinburne was the first to condemn it by stating in the 
Electrician ; “ The (Tesla) be inefficient’; 
it has magnetic poles revolving, an us an open mag- 
netic circuit.” Two years later Mr. Swinburne becomes the 
champion of the open circuit transformer, and offers to con- 
vert him. But, tempora mutantur, et nos mutamur in 
illis. 
The writer cannot believe in the armature reaction theory 
as expressed in Industries, though undoubtedly there is some 
truth in it. Mr. Swinburne’s interpretation, however, is 80 
broad that it may mean 
Mr. Swinburne seems to have been the first who has called 
attention to the heating of the condensers. The astonish- 
ment expressed at that by the ablest electrician is a striking 
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illustration of the desirability to execute experiments on a 
large scale. To the scientific investigator, who deals with the 
minutest quantities, who observes the faintest effects, far 


more credit is due than to one who experiments with appa- 


ratus on an industrial scale; and indeed history of science 
has recorded examples of marvellous skill, patience and keen- 
ness of observation. But however great the skill, and how- 
ever keen the observer’s perception, it can only be of advan- 
tage to magnify an effect and thus facilitate its study. Had 
Faraday carried out but one of his’ experiments on dynamic 
induction on a large scale it would have resulted in an incal- 
culable benefit. i 

In the opinion of the writer the heating of the condensers 
is due to three distinct causes : first, leakage or conduction ; 
second, imperfect elasticity in the dielectric, and, third, 
surging of the charges in the conductor. 

In many experiments he has been confronted with the 


: problem of transferring the greatest possible amount of 


energy across a dielectric. For instance, he has made incan- 
descent lamps the ends of the filaments being completely 
sealed in glass, but attached to interior condenser coatings so 
that all the energy required had to be transferred across the 
glass with a condenser surface of no more than a few centi- 
metres oars Such lamps would be a practical success with 
sufficiently high frequencies. With alternations as high as 
15,000 per second it was easy to bring the filaments to incan- 
descence. With lower frequencies this could also be effected, 
but the potential difference had, of course, to be 
increased. The writer has then found that the glass 
gets, after a while, perforated and the vacuum is 
impaired. The higher the frequency the longer the lamp can 
withstand. Such a deterioration of the dielectric eee 
takes place when the amount of energy transferred across a 
dielectric of definite dimensions and by a given frequency 
is too great. Glass withstands best, but even glass is dete- 
riorated. In this case the potential difference on the plates 
is of Course too great and losses by conduction and imperfect 
elasticity result. If it is desirable to produce condensers 
capable to stand great differences of potential, then the only 
dielectric which will involve no losses is a gas under pres- 
sure. The writer has worked with air under enormous 
pressures, but there are a great many practicai difficulties in 
that direction. He thinks that, in order to make the con- 
densers of considerable practical utility, higher frequencies 
should be used ; though such a plan has besides others the 
great disadvantage that the system would become very unfit 
for the operation of motors. 


If the writer does not err, Mr. Swinburne has suggested 
: way of exciting an alternator by means of a con- 
enser. | 


For a nambe: of years past the writer has carried on ex- 
periments with the object in view of producing a practical 
self-exciting alternator. He has in a variety of ways suc- 
ceeded in producing some excitation of the magnets by means 
of alternating currents, which were not commutated by 
mechanical devices. Nevertheless, his experiments have 
revealed a fact which stands as solid as the rock of Gibraltar. 
No practical excitation can be obtained with a single 
periodically varying and not commutated current. The. 
reason is that the changes in the strength of the exciting 
current produce corresponding changes in the field strength, 
with the result of inducing currents in the armature ; and 
these currénts interfere with those produced by the motion 
of the armature through the field, the former being a quarter 
phase in advance of the latter. If the field be laminated, no 
excitation can be produced ; if it be not laminated, some ex- 
citation is produced, but the magnets are heated. By com- 
bining two exciting currents displaced by a quarter phase, 
excitation may be produced in both cases, and if the 
magnet be not laminated the heating effect is comparativel 
small, as a uniformity in the field strength is 
and, were it possible to produce a perfectly uniform field, 
excitation on this plan would give quite practical results. 
If such results are to be secured by the use of a condenser, as 
suggested by Mr. Swinburne, it is necessary to combine two 
circuits separated by a quarter phase ; that is to say, the 
armature coils must be wound in two sets and connected to 
one or two independent condensers. The writer has done 
some work in that direction, but must defer the description 
of the devices for some future time. 
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PROCEEDINGS OF SOCIETIES: 


The Institution of Electrical Engineers, 
“TRANSFORMER DISTRIBUTION.” By J. SWINBURNE, Member. 
(Continued from page 269.) LT 
We may now examine the question of parallel running from the 


oe in the paper, the question of motors may be to some extent 
iscussed at the same time. : 
Suppose, as in the first case, a pair of terminals in connection with 
a station, so that the electromotive force on them is independent d 
any current, or of the machine under discussion co to them, 
It is necessary to keep clear, for the moment, of any ideas connecté 
with u. The armature circuit must be regarded as devoid of “golf. 
induction.” | 
A machine without. friction may be imagined, and when ity field 
magnets are separately excited, so as to give an electromotive fom 
exactly equal to that of the mains when it is connected so ag to be 
in step, it runs as a motor taking no current. At each instant the 
electromotive force of the machine is exactly equal to the elect 
motive force of the mains, so no current passes. On on 
some load the machine begins to lag. As soon as the i 
a current passes through the armature. The current due to 
difference of two equal alternating electromotive forces is not in step 
with either of them. This is shown in fig. 6, where two presm 


Fi. 6. 


curves are drawn a little out of step. The current h resistance 
is proportional to the shaded parts. If the electromotive fore a 
the machine were still the same as that of the mains, it would sill 
develop no power as a motor, because at some parts of the Bae 
would be supplying power to the mains, and at other parts the mains 
would be supplying power to the armature; for at any instant the 
armature current would be equal to the difference of the two electn- 
motive forces divided by the resistance of the armature. Thea 

current curve is shown in fig. 7. The electromotive force af 


Fic. 7. 


machine does not, however, remain equal to the main electromotive 
force, merely differing from it in phase, but is decreased by the 
reaction of the armature current on the field magnets. The svemge 
current curve shows that there would be considerable back induction, 
or many ampére turns tending to weaken the field. This weakening 
of the field by the armature reaction allows the main also to 
a current against the electromotive force of the machine, 80 is 
acts as a motor, and power can be taken from it. If the — 
altered, the machine will increase or decrease its lag, 80 that: 
effective field is reduced to just the right value to allow the machine 
to absorb electrically the power taken from it mechanically. As rs 
is necessary in order to weaken the effective field, so the ne = 
the armature is no longer in step with the electromotive force é 
mains. The result of this is that it is not at the maximum 
the same instants as the electromotive force is; 90 that the Lt 
taken by the motor is less than the product of the effective 
motive force of the mains and the effective current of the rere 
The electromotive force and current may be so much out of # 
the power of the motor is small, though the armature currents 
The availability of the machine as a motor thus depo a 
resistance of the armature, and on its on on the itd 
instance, if the machine has very little armature sg 
small reduction of its electromotive force will allow a large aes 
current to pass. If, on the other hand, the armature per per pe 
igh, the armature must have a large reaction on the gr 
uce the effective electromotive force. If, at the same time 
load is put on, the field of the motor is artificially weakened 
reducing the excitation—for instance, by the insertion of 
in the field circuit—the electromotive force of th 
reduced enough to allow current from the mains 
the main electromotive force. For instance, if th 
of 2,000 volts, and if an ordinary separately 
machine is connected, and excited so as to give 2 
same frequency, and if this machine is loaded asa 
watts, or 54 horse-power, it will lag until the 
enough to let enough current pass to give the ay 
be more than 20 ampéres. But if the eas 6 


à 


vil 


iti 


dynamo 


Berge 


F 


ERSEESFE 


| 
| 
| 
# 
: 
ad 
| 
, à 
| 


8°83 FEPAE BAS 


wae BS ES 


Lund 
= 


ae, 


6, 1891.] 


give 20 ampères with the loss of 100 volts in the armature, due to the 
resistance, and if the machine is excited so as to give 1,900 volts on 
circuit at the normal speed, and is then thrown into the circuit 
Fan instant when it is in step, and a load of 38,000 watts, or 51 
horse-power, taken out, it will remain in step ; for the electromotive 
force of the machine is always just enough below the main electro- 
motive force to allow the right current to pass. The effective current 
ig then 20 ampères. The main circuit thus supplies 2,000 volts and 
9 ampéres. 2,000 watts are lost in overcoming the resistance of the 
armature, and 38,000 are available at the pulley. The losses by 
friction and Foucault currents are here neglected for the sake of 
simplicity. In practice a little less that 51 horse-power would be 
obtained for external use. If the field has not been weakened by 
reducing the excitation, the effective current—that is to say, the 
root of the mean square of the current, or the current as measured by 
an electro-dynamometer—would be more than 20 ampéres, so that 
there would be extra loss of power in the armature. - 
* If the machine is to be worked as a generator in parallel with the 
main circuit—that is to say, if it is to supply power to the mains 
instead of to take it from them—the same reasoning holds good. If 
the machine is excited so as to give 2,000 volts at no load, and is 
thrown into circuit at an instant when it is in step—if the engine 
supplies just enough power to overcome friction, there will be no 
armature current, as the electromotive force of the machine will, at 
every instant of the period, be exactly equal and opposite to that of 
the mains. If the engine os just a little too much power, the 
machine will begin to lead, and an armature current will pass, which 
will strengthen the fields by reaction, and the machine will at some 
instants act as a generator, because its electromotive force is now a 
little higher, as the armature currrent has strengthened its field. 
Similarly, if the steam of the engine were completely shut off, the 
machine would lag until it worked as a motor. If now the steam is 
turned on until the dynamo supplies 40,000 watts to the mains, the 
machine will increase its lead until the armature current strengthens 
the field enough to give the full output. The armature current must 
be out of step with the electromotive force of the machine. 

In these examples back induction has alone been considered ; but 
the effect of cross induction must also be taken into account. Cross 
induction, in the case when the machine is working as a dynamo, 
makes the current lag. This weakens the field, and counterbalances 
to some extent the effect of the leading current, due to the pressures 
being out of step. A still greater lead is therefore necessary to make 
the machine work asa dynamo. Suppose, however, that the field ex- 
citation is strengthened to balance this back induction, as well as the 
loss by armature resistance—that is to say, suppose it is excited to 


give 2,000 volts, and 20 ampéres on resistance, in spite of the armature 
* reactions~-it-will run in step on the mains. 


aerate machines as at 


It is thus possible by altering the field excitation of such dynamos 
to make them work well as generators or motors on supply circuits. 
Instead of depending on the reaction of the armature to strengthen 
or weaken the field, the field excitation may be automatically regu- 
lated, 80 that the current and electromotive force of the machine are 
step, or very nearly so. 

first the case of a separately excited motor. The field magnets 
may have an additional set of coils, and these are put in series with 
the main armature current, which is redressed or rectified by a com- 
mutator. These coils are arranged so as to demagnetise or weaken 
the field as the current increases, so that it is not necessary for the 
machine to lag in order to take a large load. 

The machine may b. made to excite itself. In that case, special 
exciting coils on the main ammature are provided. These are con- 
nected with the circuit for exciting the field magnet. If a machine 
made in this way is used as a motor without a series demagnetising 
circuit round the field magnets, it begins to lag as soon as load is put 
on, and the armature current then reacts on the fields and weakens 
them. As the exciting coils now pass through the same field, this 
also lessen the field excitation directly ; and as soon as the field 
per ae by the armature reaction, the ampère-turns round are 
reduced, because the electromotive force in the exciting circuit 

lessened. A very small lag will thus weaken the field considerably, 
a a large load may be put on without the lag being great enough 
pus the machine inefficient. A series demagnetising circuit may 
= used in addition. If the ampére-turns of the field-magnet are not 
pes to the load with perfect accuracy, the machine adjusts 

by ng or leading very slightly. 
ges with fields excited chiefly by special exciting circuits on 
ie armatures, and y by series circuits, may be specially 
ther or working in el as generators. The series circuits are 
_atranged to magnetise instead of demagnetise. If power is 
2 to a motor instead of taken from it, it becomes a generator, 
a a erection of its main current is reversed, both in the arma- 
the series coils on the fields; so that a motor with a back- 
H ee circuit becomes a generator with a forward series circuit. 
sa machine when used as a generator begins to lead because too 
by aa is supplied to it by its engine, its field is strengthened 


force enough to make it gi i 

À t give a large output corresponding to the 
Power supplied to it. If machines | 
in without series circuits, are run in el, they will keep 
tion because the least leading or lagging alters the field excita- 


The et form is best, because the whole station will then 
mu > Mains at constant pressure, if all the engines are mecha- 
i the’, oan for constant speed of one of them—that is to say, 


dite, constant, the engines taking the steam in proportion to their 
keep the hd keeping the speed constant, an electric governor can 


present commonly used, it is necessary to 
field excitation by hand or by automatic gear. Such machines 
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as those described have advantages — to those of com- 
pound direct current dynamos, compared with shunt or separately 
excited machines. The analogy between these machines and com- 
und or shunt direct current machines must not be used too far. 
direct current machines, the electromotive force adapts itself by 
slight alterations of speed 
ES of the brushes ;: in. alternate machines, the speed. is unal- 
erable, and the armature reaction depends on lead and lag. | 

Prof. E. Thomson tells me that he has been accustomed to send out 

te and séries excited machines for working in parallel, and that 
they will work either with or without “equalising connections,” such 
as are needed with direct compound machines. ey also work well 
as motors, and so do the self-exciting machines with separate exciting 
armature circuits. He also finds the ordinary Thomson-Houston 
machines works efficiently as a motor. " 

In discussing such questions, however, we must al remember 
that the size of the machine is most important. A small dynamo has 
re resistance, small cross induction, and small armature reaction, 
A large machine has a small resistance a armature reaction. 
Large machines may therefore easily run in parallel or as motors, 
without automati varied field excitations. A very small laggin 
current will reduce the field of a large machine 3 or 4 cent., an 
the extra loss of power in the armature is small; for if © is the com- 
ponent of the current that is in step, and ¢ the lgging component, 
the power wasted in the armature is not r (c + c), re+ra— 
a very different matter. | | 

The case of motors, however, is not the same. A two-horse or one- 
horse motor is about the size that is most needed. There is no 

ning for 100-kilowatt motors on supply circuits just now, In 
these small sizes c will be very large com with ©, so automatic 
regulation of the field may be of the highest consequence. 

The subject of motors is of enormous_im nce, and is most inte- 
resting. Ÿ fear it cannot be pursued here, for want of time. It is to 
be hoped one of my hearers may be induced to write a paper on this 
subject at an early date, unless, as is probable, it is exhausted in Mr. 
Kapp’s Cantor lectures. mks 

According to the armature reaction theory, then, whether a machine 
will run in parallel with others depends on its armature resistance 
and armature reactions. It must be borne in mind that most machines 
have cast iron fields, and wey that may make no difference accord- 
ing to the orthodox theory, it does from the armature reaction point of 
view. If the field magnets do not quickly respond to the armature reac- 
tions, it may be difficult or impossible to run machines in el. 

Another important consideration is the government of the engines. 
If two engines are working two machines in parallel at 200 revolu- 
tions, and one governor is set for 200 and the. other for 195 revolu- 


_tions,—if the governors are truly isochronous, one engine and dynamo 


will supply the whole of the power, and the other will be dragged 
round idle The whole question of the government of central stations 
requires the most consideration. I have dealt with the matter 


at some length elsewhere,* but the subject should be very fully 


thought out in designing stations. 
: ‘ARRANGEMENT OF STATION. 


Whatever ‘system of distribution be used outside the station, the 
pen leaves by high-pressure leads. In this country 2,000 volts is 


the pen commonly employed ; in America, 1,000, I cannot help 


thinking that the Americans are right. The use of 2,000 volts does 
not decrease the cost of copper so very much, and it increases the cost 
addition to this, it increases the dangers 


former regulator in it. One objection that has been raised 
youn working is that, if district has its own system, it may 
ve an earth on one Jead without disaster, while, if the = is in 
parallel, two leaks in the whole system cause a break ; 
objection comes from America, where they have had a great deal of 
experience, but it seems to assume the leads to be in a very bad state. 
There is no need for such danger, however, for each district may be 
fed through a transformer; so that it has no metallic connec- 
tion with the system of any other district. It is most difficult to 


begin 
adds very materially to the cost of the machine, and lessens the output 


CA 
E 


also a great advantage to have all the switches, connections, and 
measur ng instruments on the low pressure side. The high pressure 
circuits may then be arran met ; 
If each district must have its separate circuit, it has its own step-up 
transformer, with its regulator. If feeders are used on any system, 
each feeder has its step-up transformer, which is made adjustable ; or 
it may have an unadjustable transformer and a feeder regulator such 
as that designed by Mr. Kapp. If the district is large, it may have 
transformers. Sev feeders may then come off in 


each feeder having its own regulator. Th may have the 
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, and the armature reaction depends on the . 
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| 
of breakdowns, and the chance of danger to life. 2,000 volts seems ; 
to have been chosen in. the early days, when people had very little 
idea of the commercial difficulties of high pressure insulations. In ' 
addition to this, high pressure increases the cost of transformers as ‘ 
well as dynamos, and also lessens the output for a given size. 
If the machines are employed in parallel, they g : feed into 
common bars, as in the case of direct currents. If each district must 
have its own circuit—which seems to be generally assumed necessary 
—each circuit may be led away from the common bars with a trans- À 
| station machines are Made | | | 
cover the extra cost of transformers, as large converters can be made n 
nsiderably under £1 per 1,000 watts; and the efficiency, when 
that the eflicienoy of a low pressure dynamo an Ormer 15 3 
j hat of a high pressure dynamo working direct. It is à 


_ 
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adjustable parts connected with the low pressure supply, so as to 


avoid high pressure switches or. other gear. | | | 
One go ero is shown in fig. 8. The dynamos are all in 
agen: and wound for 100 volts, the immediate neighbourhood of 
e station being fed direct. Each feeder circuit has a transformer 
with a variable number of primary turns. .A compensated voltmeter 


Ge 3 
a2 AT 5 
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is placed on each, and all the attendant has to do is to alter the 
switches a little occasionally, so as to keep all the instruments’ 
pointers vertical. 


TRANSFORMERS, 


It is not my intention to go into the question of leads, as I am 
informed that a paper specially devoted to that important subject is 
to be read here very shortly; I am therefore most happy to leave the 
very ee question of high pressure alternate current mains in far 
abler Rae | | 

Before discussing the relative merits of house transformers, low 
pressure direct from the station, and various sub-station arrange- 
ments for distribution, it will be best to consider the vexed question 
of the transformers themselves. 

In 1884 electrical engineers were surprised to learn from Dr. 
Hopkinson that the Gaulard and Gibbs transformers gave something 
like 90 per cent. full load efficiency. Since then alternating work 
has developed enormously ; but a complete change has come over the 
transformers; they are almost always made with the iron circuit 
closed on itself. The closed iron circuit has been regarded as an 
enormous advance on the old form; but it is difficult to find any de- 
finite statement as to where the advantage comes in. It was for a 
long time assumed that almost any closed circuit transformer would 
ay an efficiency of something like 98 per cent.—in fact, that the 

oss in transformers might be neglected. ; +, 

In a discussion on the relative merits of direct and alternate cur- 
rent distribution, Mr. Crompton said that the efficiency of the 
ordinary commercial transformer in a station was about 50 per cent. ; 
and I need hardly say he was not believed. He laid particular stress 
on the small proportion of the total number of lamps installed really 
used. The loss in the iron in transformers has till lately been very 
much overlooked ; if it is even a small percentage of the full load of 
the transformer, it mounts up very seriously in station work when 
the transformers are in circuit all day and all night. | 

I had the honour of reading a paper before the British Association 
in 1889, in which the question of design for all-day loads was, as far 
as I know, discussed fully for the first time ; and the relative propor- 
tions of iron and copper for closed circuit transformers which gave 
the best results were given. At the same time I pointed out that the 
loss in iron was really such a serious matter that by a special desi 
not only can a very much higher efficiency be obtained at light eal, 
but that even at full load a new form is better in every way. 

The principle of the “ Hedgehog ” transformer is this: By using an 
rsa circuit the iron can be reduced in volume with a given induc- 

on. The mean length of the iron part of the magnetic circuit is. 
considerably less, and more co turns can be wound on without: 
increasing this length much. e additional turns admit of a smaller 
cross section of core, so that the iron is enormously reduced. The 
loss in copper is somewhat increased ; but, as the loss in copper is 
only serious at full load, this does not matter. 

e old Gaulard and Gibbs form of transformer had the dis- 
advantage of-requiring a very large exciting current. Increased 
number of turns of ey reduces the exciting current; but, in 
addition, the ends of the core are spread out in a peculiar way,. 
which again reduces the exciting current. The result is that the 
exciting current, though larger than in the case of closed circuit 
transformers, is not a serious matter. The loss in copper is con- 
siderably smaller than the loss in iron in most closed circuit trans- 
formers, and, as it varies as the square of the current, it is inappreci- 
able except at full load, which very seldom occurs. The loss in iron is. 
very small, so that the loss per day in ordinary working is very much 
smaller than in the case of closed circuit transformers. Since my 
paper at the British Association, many makers have altered the pro- 
= of their transformers considerably ; but still it is impossible 

get as good results with closed circuits. 
_ Perhaps the best way I can make this clear is by a comparison of 
actual transformers. I am here confronted by a diffic ty. If I 
select any particular closed circuit transformer of a particular maker, 
all the other makers of closed circuit transformers would say that I 
had chosen a bad example; while the maker himself would say that 
it was an old form, or that he now uses a quality of iron which wastes 
no power by hysteresis. 
_ À great deal of unnecessary mystery has been made about the 
efficiency of transformers, and all sorts of roundabout ways of 
measuring or calculating it have been proposed, and sometimes tried. 


lated if the resistance and current are known. The loss in iron 
given type of transformer depends on the quality of the sample used 
just as much.as the loss in the copper depends on the quality of the 
copper used. I will therefore assume the ordinary “96 per 

q 


knowing that the iron used is ge 
this assumption is considerab 


Moreover, I am giving away the loss by Foucault currents, which i 
often considerable. Of course, anyone 1s at liberty to assume that he 


The matter is simple, however. The loss in the ue can be caler: 
in 


ty of copper, and I will assume that the iron is as good as the 


of the two types of transformer, he must allow me the same quality 
of iron. In , I might assume a special quality of copper equally 


As an average size of transformer, one taking 2,000 volts and a fre 
quency of 100, and giving 15 ampères at 100 volts, may be taken, and 
the working compared. si: 

Though the theory of the “ Hedgehog” transformer was fully dis. 
cussed in the British Association paper referred to, it may not be out 
of place to describe the construction of the commercial article. 

A gun metal casting forms the backbone of the transformer. Ttis 
cross shape in section, and at one end is spread out to form four legs, 
It also supports the lower flange, or cheek, of the winding. The four 
spaces have bundles of soft iron wire put in, so that the core is prac 
tically cylindrical. The cross-shaped core has been criticised on the 
ground that there are Foucault currents in it. The least consider. 
tion will show that there is no change of induction in it, and 
therefore no Foucault currents. The iron wire is bound tightly, and 
the two flanges are slipped into place. A gun metal “spider” is then 
screwed to the top. It is finally held on by the eye belt, but te + 
rarily a set screw is used. The core is then wound ina 
i the usual way. Both the terminal board and the coil gave 
us a great deal of trouble till we found suitable materials, is 
a great need of good insulating materials that will not warp, that will 
insulate perfectly, and that can be worked. 
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he electrical particulars of a 50 8-candle-power lamp transformet 
are as follows :— MAN 

Core, 13:5-in. long, 2°5-in. diameter. In taking the sde 
allowance must be made for the + pue occupied by the back! 4,300. 
for the loss of room in using round wires. Maximum rege» py 
Loss of power in iron, assuming it to be of good quality, 20% 
Primary, 3,920 turns of copper wire, 0°042-in. diameter; resistane, 
37 ohms (warm). Secondary, 200 turns, 19/0°042-in. i the tome 
0-098 ohm. Loss of power in primary at full load, due 
formed current, 21 watts; loss due to the exciting | erat re 
ampére—which is always on, 3°6 watts ; loss in 
22 watts. Efficiency at full load, 96°15. 

This transformer is shown to scale in figs. 9 and 10. L have 

Fig. 11 is a scale drawing of a closed circuit - in, 
taken as representative. The primary is 400 turns’ wer pr 
and the secondary 20 turns of 0°176-in. ‘The loss in RE “tnlliisel 
load is 11°3 watts, and the loss in the iron 120 watts.» (agit) 
the efficiency is 91°95, or nearly 92 per cent. ‘The diagramt 
shows the percentage loss at various loads of the two transform 
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rooms are on. It will | 
half-load per day as the output of house transformers. This 


ordinates are percentage. loss, and the abscissæ fractions of full 
sd Curve II. is the “ Hedgehog,” and IV. is the closed circuit. It 


will be noticed that the “ Hedgehog’s efficiency increases slightly at 
first, and keeps above 95 per cent. till the load is reduced to one-fifth, 
and above 90 down to one-tenth load, and it then begins to fall more 

. gapidly. The efficiency of the closed form, however, begins to fall 
at 


once, and falls rapidly. In house work the full-load efficiency is a 


matter of little or no consequence; the loss at very light loads is 
mally important. A house that has a 50-light transformer is wired — 
for 50 lamps, and that is the maximum load. As a rule, there are 
seldom more than 25 lamps on at any one time, and these are on 
during the evening only. The av 


erage load varies with the time of 
and with the class of house. Shops, for instance, have full 
for a short time each day ; private houses have the lights in the 


pall and passages on the whole evening, with either the dining 
or drawing room, and for some time both the dining and drawin 


g 
be a fair average if we take four hours of 


Fra. 11. 


means an efficiency of 83'3, per cent. for. the “ Hedgehog,” and only 
sl per cent. for the closed circuit. In other words, the waste in the 
closed circuit is between five and six times as great as in the open 


It will, I have no doubt, be urged that various published tests 
have shown closed circuit transformers to have efficiencies of, say, 95 
percent. I have elsewhere* examined some ef these tests, and shown 
that, according to the figures given, the results Can only be accounted 
for by the iron acting as freezing mixture, and supplying power to 
the transformer, the total loss given being in some cases less than the 
loss by copper resistance. In some other cases too few data are 
given, so that it is impossible to say how the figures are obtained. 
In order that an efficiency test can be taken as reliable it must 


“contain fall particulars of the transformer. It is then possible 


to see whether. the supposed: efficiency of 95 per cent. is due 
to the type’of transformer, to inaccuracies in the measurements, 
or to phenomenal iron. . Of course it is not impossible some one 
may discover phenomenal iron which will be the - salvation of 
closed-circuit transformers, but :it will have to be very good. 
In fig. 12, Curve IIL, represents the loss in a closed-circuit 
ormer with phenomenal iron having a loss of only 60 
watts, or half that taken in the example. The dotted curved 
belongs to the open-circuit transformer with the same 
of iron; for, of course, the phenomenal iron is available 
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a will be seen that the ratio of the percentage losses is 
Darl 7 the same, so that the open circuit transformer is improved 
seat dh much as the closed. In the case taken of half load for four 
tines that’; the loss in the closed circuit comes out more than four 
There à Aas the open, even without re-designing the “ Hedgchog.” 
the cloned no chance of iron being found good enough to allow 
Dbection te ne, form to compete with the open. There is one 
that is the e “ Hedgehog” which must not be passed over, and 
is O81: in & ne current. The exciting current in the 50-lighter 

) In the closed circuit it is 0°2; so that it is quite half as much 
na the reover, if a better quality of iron is discovered, it will 
“ exciting current in the closed circuit, but will make no 


* “Induction and ot 
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perceptible difference in the open, unless it is re-designed. The ex- 
citing current does harm in two ways: it weakens the field of the 
dynamos at the central stations, and it gives rise to troubles in the 
station at lightloads. For instance, if a station had 10 dynamos‘to 
run the full load, in the daytime three would be required to supply 
the exciting current, while in the closed circuit two would do. 
the dynamos are direct driven, this means three engines aurea | 
light instead of two; and engines running light are very 

These difficulties are, however, to a large extent imaginary. The 
weakening : of the fields is,-in ordinary working, counteracted 
stronger excitation. . Running three dynamos instead of two or one 


_does not. involve running three engines: the engine should be un- 


coupled and the dynamos run as‘idle motors, supplying the exciting 
current necessary for the transformers. In the future, it is to be 
hoped that alternate motors will be used; and as they will be used 
chiefly during the times the load on the transformers is light, they 
will thus eg te the exciting currents, and it will be unnecessary to 
run any idle 7 It:must be: remembered that the difference 
is only one of degree. Closed circuit transformers have very con- 
siderable exciting currents; but it is miost desirable to avoid any 
troubles, whichever kind is used. The solution of the difficulty lies 
in the empleymerit of condensers. A condenser supplies tbe ex- 
citing current, 80 that the station dynamos supply a current sensibly | 
proportional to the power used. Thus, in the daytime, with open 
circuit transformers, a very small engine and dynamo will give all 
that is needed. More will be said about_condensers presently. | 


DISTRIBUTION. 


. Even with the most efficient transformers, the house system it a 
very poor method of distribution. Apart from the question of loss 
of power, consider the outlay involved in providing each consumer 
with a high-pressure double-pole fuse, a transformer, an automatic 
device for rendering the whole arrangement safe in case of insulation 
giving way, perhaps a double-pole main switch, a meter, and a fire- 
proof safe in which all these things have to be enclosed. . In ‘addition 
to this, it involves a complete high-pressure parallel system of distri- 
bution, and a network of 2,000-volt underground mains, involving a 
heavy outlay, and probably-heayy. depreciation. The adoption of 
sub-stations is generally ed ‘as the cure for all this. I believe 
no sub-station distribution is in use, or even in construction, in this 
country. The London Electric Supply Company are using sub- 
stations, but not in this way. These sub-stations merciy transform 
from 10,000 to 2,500 volts, and the distribution itself is carried out by 
means of house transformers. The principle of sub-stations is that 


‘the town has a network of low-pressure mains, with low-pressure 


feeders led to sub-stations. In each sub-station there are attendants 
who regulate the pressure in the network, as they have control of the 
feeders. The sub-station is supplied by high-pressure mains from the 
station, the power being transformed to low pressure at the sub- 
stations. There is, however, no need for sub-stations; the low- 
pressure network may be fed at various Le ‘by transformers and 
feeders coming direct from the station. ese transformers need not 
be in houses or cellars; they can be | emper conveniently in the ground 
in cases filled with insulating oil. e method of feeding into a low- 
pressure network was described in Mr. Kapp’s paper on transformers 
in 1888, and he referred to it as being in use on the continent and in 
America. At the station each feeder can be regulated, and has a 
compound-wound voltmeter, so that an attendant can the pre- 
sure in the whole town constant. As Mr. Kapp pointed out, the 
advantage of such a system is enormous. In direct currents the low- 
pressure mains must be large. The great size needed for parallel dis- 
tribution was pointed out at the time of the Electric Light Act of 
188%, and Prof. Forbes afterwards went into the matter much more 
fully; but even now the enormous saving that can be effected by 
using small low-pressure mains fed at frequent intervals secms hardly 
to be realised. - 

In beginning in a new district it may be objected that the subscri- 
bers at first are so few that it does not pay to put down low pressure 
mains. -This would be true if alternate low ‘pressure bad to be as 
large as direct current mains. Without going into the cost of a par- 
ticular case, it is probable that low pressure mains, large enough to 
supply any demand likely to arise for many years, can be put down 
for little, if any, more than the high pressure network with its expen- 
sive insulation. Even in scattered districts it would generally pay to 
use small low pressure mains and feeders. The alternate system has 
so many advantages over the direct in the matters cf regulation and 
distribution, when worked on the low pressure system, that it is 
astonishing that such arrangements are not utilised. For instance, 
with direct currents, it is most difficult to find a leak ; and one leak 
on the positive at the west end, combined with one leak on the nega- 
tive at the east, will cause serious trouble.- With alternate currents, 
a number of small local networks re 4 be used, each of them being 
complete in itself. It is not in metallic connection with any other 
part cf the town, nor with the central station., Where it meets the 
network of the neighbouring district it is not metallically joined, as 
in the case of d@rect currents, but is connected through a one-to-one 
transformer sunk in the ground, in a case full of oil. 

After the clear and able manner in which Mr: Kapp urged the ad- 
vantages cf low. pressure networks for al ing currents, it is most 
astonishing that engineers should go on with house transformers. 


With the low pressure network system we have everything that can 


be wanted. Perfect regulation at every point throughout the town, 
small mains, inexpensive insulation, cheap and efficient plant, and— 
what is of importance in Mr ere with battery work—simple and 
inexpensive switchboards. ere is no trouble from general ground 
leak ; and both arcs and incandescent lighting can be done from same 
leads. The only thing wanting is storage ; and to what extent is that 
really nécessary, and: what does it cost ? It is significant that through- 
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LONDON COUNTY COUNCIL. 


Ar the usual wéékiy meeting, the following report of the Highways 
Committee was submitted:— 


Electric Lighting.—Precautions against Accidents. 


We have to report that ourattention has been drawn to an accident 
which happened on the 30th of November last to two gentlemen 
walking in Piccadilly, who received an electric shock by stepping on 
the cover of a strect box belonging to the London Electric Supply 
Corporation, Limited. Although persons so injured may havea legal 
remedy against the company, we thought it our duty, as having a 
general supervision of the administration of the Electric Lighting 
Acts, to investigate the circumstances of the occurrence, and to com- 
municate with the Board of Trade thereon. We have ascertaincd 
that the cover of the street box was flush with the pavement. It 
consisted of an iron frame filled up with cement. The conductors 
inside the box were all insulate 1 with India-rubber, but one of them 
had been forced up so as to come into contact with the cover of the 
box at the point where a service line was jointed to it, and the insu- 
lation of this joint was so defective as to admit of a metallic 
contact being made. The Board of Trade expresses the opinion 
that efficient means should in future be taken to prevent any 
chance of contact between the conductors and the outer cover at 
the surface of the ground. We have accordingly resolved t recom- 
mend the adoption of special precautions in all cases where the 
approval of the council is required to notices for the laying of high 
tension mains. The Board of Trade also proposes to issuc a general 
regulation placing upon the companies the duty of taking cflicient 
means to rendcr it impossible that the covers or other exposed parts 
of boxes or any adjacent material forming the surfac2 of the street 
shall become electrically charged, whether by reason of IJcakage, 
defect, or otherwise. 


Notices Under Electric Lighting Orders and Acts. 


We have considered notices from the London Electric Supply Cor- 

tion as follows:—Fcbruary 17th, 1891 (Registered No. 161), of. 
intention to lay distributing mains in High Strect, Deptford, New 
Cross Road, Broadway, and Lewisham High Road (1 plan); 
February 18th, 1891 (Registered No. 162), of intention to lay a dis- 
tributing main along the south side cf Great George Strect, West- 
minster (1 plan). The proposed works are similar in character to 
those of this company approved by the council on previous notices : 
and we recommend that the sanction of the council be given to the 
works referred to in the two notices (Registered Nos. 161 and 162), 
dated 17th and 18th February, 1891, respectively, of the London 
Electric Supply Corporation, upon condition that the company do 
give two days’ notice to the council's chief engineer before com- 
mencing the works ; that the mains be laid under the footways, and 
be kept 9 inches below the under side «f the paving, wherever it is 
found practicable to do so; that where the mains cross the carriage- 
ways they be kept at the same depth below the concrete or the road 
material as the case may be; and that, as an additional precaution 
against accident through defective insulation of the mains, the street 
boxes shall, in order to prevent the possibility of contact between any 
conductor and the cover on the surface, be provided with an inner as 
well as an outer cover, insulated from each other as faras practicable, 
and that the outer cover shall be efficiently connected to earth. 

Two further notices (Registered Nos. 162 and 163), have been given 
by the same company, dated 23rd and 25th February, 1891, respec- 
tively, of intention to lay service mains to No. 100, Victoria Street, 
No. 22, New Bond Strect and No. 20, Berkeley square. These were 
given in accordance with the resolution of the council of 16th 
December last, to accept four days’ (instead of one month’s) notice in 
respect of the laying of service lines from mains already laid ; and we 
report the receipt cf them for the information of the council. 

c have considered a notice (Registered No. 164), dated 20th 
February, 1891, with three plans, from the Metropolitan Electric 
Supply Company, of intention to lay mains in Kensal Road, Great 
Western Cresceut and Road, Tavistock Terrace, Cornwall Road, 
Greenlane Bridge, Aldridge Road Villas, Leamington Read Villas, 
Ledbury Road, Westmoreland Road and Place, Shrewsbury Road, 
Westbourne Park Road and Cresceut and Villas, Talbot Road, Rich- 
mond Road, Burlington Road, St. Stephen’s Square and Road and 
Crescent, Kildare Terrace and Gardens, Alexander Strect, Durham 
terrace, Sunderland Terrace, Westbourne Park, Pickering Place, West- 
bourne Terrace North, Desborough Terrace and Street, Hampden 
Street, Waverley Read and Terrace, Alfred Read, Brindley Strect, 
Harrow Road, Woodchester Street, Cirenc2ster Strect, Senior Street, 
Philip Terrace, Emily Street, Stalham Strect, Hasborongh Strect, 
Westbury Terrace and Road, Cumberland Place, Sutherland Place, 
Northumberland Place, Westbourne Grove North, Norfolk Road, 
Hereford Read and Hercford Road North, Monmouth Read nnd Mon- 
mouth Read Nath, Newton Road, Westbourne Grove l'errace. West- 
bourne Grove, Garway Read, Kensington Gardens Square, Leinster 
Square and Gardens, Priuces Square, Muscow Road, Victoria Grove, 
Petersburg Place, Bark Place, Caroline Place, Uxbridge Read, Palate 
Gardens, Orme’s Square, Queen's Read, Inverness Terrace, Queens- 
borough Terrace, Porchester Terrace. The company has also submitted 
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t America, where direct current stations eould have it for the a tracing showing sections of the culvert which it proposes to: nee for 
pra it is never used. vers) | the mains in the parish of. Paddington, in order to meet the D 
_ At. present, however, we arc PR ORNE sue in just about the vestry ; and we see. no objection to this. We 
the worst way that could be possibly devised: = = = that the sanction of the council be given to the works referred thin 
aes (To We contiriued.) the notice (Registered No, 164), dated 20th February, 1891, of 4% 
Metropolitan. Electric Supply Company, upon condition that -the 
RE company do give two days’ notice to the eouncil’s chief engins 


before commencing the works in any of the thoroughfares re to 
in the notice; that the mains be inelosed in 5-inch iron pipe and be 
laid under the footways wherever. it is found practicable to, do 40; 


that, âs an-additional precaution against accident through defective 
insulation of the mains, each of the street, boxes shall, in order jap 


vent the possibility of contact between any conductor and the cover 
on the surface, be provided with an inner as well as an outer over 
insulated from each.other as far as practicable; and that the outer 
cover, which shall consist of an iron frame filled in with material % 
suit the paving, shall be efficiently connected to earth. 3 


The Kensington and Knightsbridge Electric 


ighting Comp 
has given notice (Registered No. 165), dated 23rd February, 180 | | 
roposed extensions of mains in Emperor’s Gate and Grenville Piste 


1 plan). The proposed works appear to-be unobjectionable; and we 


recommend that the sanction of the council be given to the works te. ! 
ferred to in the notice (Registered No, 165), dated 23rd<Pebruary, : 


1891, of the Kensington and Knightsbridge Electric Li ting Com- 


any. 


pany 
A notice (Registered No. 166), dated 25th February, 189%; 9rith one | 
plan, has been received from the Electricity Supply Corporation, of 


intention to lay mains from those already~ sanctioned 
Cross, into and along the Northumberland Avenue subway to the 

of the Victoria Embankment for the purpose of affording a supply to 
the premises of the Society for Promoting Christian Knowledge, and 
to other premises in the avenue. The company also proposes to lay 
mains from the subway along Scotland Yard. | 
the company is not complete, and further details should be given. 
There appears to be no objection to the laying of the mains refet 
to. Weare, however, of opinion that the company should ‘bé xr 
quired to enter Scotland Yard from the nearest lateral passage in 
the subway; and we also think that the council’s consent may 
extend to the laying of any service lines which may hereafter 
be found necessary for the supply of other premises. The pl 
submitted by the company iis not complete, and the Fey = 
should be asked to furnish a proper plan. We recommend (a) 

the sanction of the council be given to the works referred to in the 


~ notice (Registered No. 166) of the Electricity Supply Corporation, 


dated 25th February, 1891, and to the laying from the mains of any 
service lines which may be hereafter found necessary spas condition 
that the company do furnish proper plans to the satisfaction of the 
council’s chief engineer, and do give him two days’ notice before the 
works are commenced; that the concrete floor of the road boxes in 
the thoroughfares, referred to in the notice, be made 9 inches thick; 
that the York stone at the top be 4 inches thick ; that the longitudinal 
girders in all the boxes be laid on 3-inch stone templates the full 
thickness of the brickwork; that the mains for Northum 


Avenue be placed in the subway here, and that those for Scotland 


Yard be carried through from the nearest lateral of that subway ; that 
the positions to be occupied by the mains in the subway shall be sub- 
ject to the approval of the chief engineer of the council; thatthe 
work of placing them shall be carried out, and that any damage that 
may be done to the subway in its execution, shall be made good to 
his satisfaction. (b) That the clerk be instructed to forward to the 
Electricity Supply Corporation a notice requiring it to place the 
mains for Northumberland Avenue, referred to in the notice dated 
25th February, 1891 (Registered No. 166), in the subway of that 
thoroughfare. | | 


EFFICIENCY OF TRANSFORMERS. 
By WILLIAM STANLEY, Jux. 


Tux following data, taken from tests made at the Stanley 
Laboratory at Pittsfield, may be ofxinterest to engineers. 
The transtormers are presumably of the latest design, a8 the 
are entirely new, and obtained from the manufacturer within 
the last thirty days. The method adopted for obtaining the 
hysteresis and Foucault losses was the same as that given by 
Blakesley, known as Blakesley’s split’ dynamometer 

of determining lag, which, while it is not absolute and 
cannot be relicd upon for very accurate measurements, # 
sufficiently proximate for commercial work and: affords 
reliable basis of comparison between the several transformer. 
It is unfortunate that two of the transformers weré of large 
size than the others, for it is comparatively casy to design® 
1,200-watt transformer to have an efficiency of one . 
greater than a 1,000-watt transformer designed with equal 
care would have. The weights of the active irom 1B 
transformers tested varied 100 per cent. for a given,OWpR 
It shguld be borne in mind that the column marked “ max 
mum efficiency” represents in reality lower values # 
actually are obtained in practice, because the total loss 11% 
transformer is not the sum of the loss by hysteresis né 
c?R losses, measured when the performer is doing no work; 
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Oe 


jg Jes than ‘the: sum of these losses, becausé the hysteresis 


igs off-as the-load is increased upon the secondary, and 
ly that’ the figures are not intended for more than 
comparative results. ‘All transformers tested converted from 
1,000t0 50 volts. : In all tested, save the Thomson-Houston 
transformner,' the current was taken from one of the Westing- 
house Company's alternators at a frequency of 138 periods 
» second. In the case of the Thomson-Houston trans- 
Ecinér, it was tested with the current from a Thomson- 
-@olamn 1 gives the type and size:of transformer ; column 
%°the current pasing through the transformer when the 
secondary was open ; column 3, the potential on the primary ; 
eolumi 4, the c? R loss in primary and secondary circuits ; 
célami5, the percentage drop below normal potential on the 
seoondaty circuit at full load ; column 6, the hysteresis and 
Foucault losses; column 7, the efficiencies at full load, 
estimated from columns 4 and 6 together. A schedule of the 


weights of the transformers is appended. It is important to 


notice that the watts lost per pound of iron in these trans- 
formers varies from 1-1 watts to *3 watt per pound. As has 
been mentioned, the size of the transformer is an important 
item inestimating its efficiency. The transformer marked 
“Slattery;” 25-light size (1,250 watts), attains a maximum 
efficiency of .94°0 per cent., principally because, being of 25 
per cent. greater capacity, its copper and iron are more 
efficiently used. Certain transformers designed by the 
writer of 4,500-watt :capacity exceed 96 per cent. efficiency 
estimated. on this same basis as those in the table. 

This fact, viz., that the efficiency of a transformer is a 
function of -its capacity, clearly indicates that the trans- 
formers of large capacity should be in general use, as it is 
comparatively easy to design them of 5,000 to.10,000 watts 
> ri at an efficiency of 974 per cent., while it is far more 
ifficult to design a 250-watt transformer at an efficiency of 


90 per cent. 

Type. Size. Leakage | E.M.F. Drop. | Hys. 
Stanley … +. | 20-light "053amp.1,000 volts.| 19°25) 19 943 
Westinghouse |20 ,, |061 ,, 1,000 ,, |20:8 | 2:1 | 48 93-1 

tery ...|25-,, |056-,, 11,000 ,, |30-2 | 2 | 45:5 94- 
National .../20 ,, ‘112 ,, 1,000 ,, |24:3 | 2-4 | 75° 9071 
Total weight ... Stanley ... (20-light) 46 pounds (without case.) 
won. Slattery: ... (25-light) 121 ,, 

” ” eee Nativnal eee 20-light 81 ” 
” eee T.-H..:. eee 25-light 145 
” 99 ... Westinghouse (20-light) 85 ,, 


Electrical World. 


KENNEDY’S NEW ELECTRICAL DIS- 
TRIBUTION METHOD. 


By RANKIN KENNEDY. 


Ix this new method of distribution the dynamo alternators 
generate two alternating currents in quadrature. Any 
ay be wound to generate two such currents 
ae altering its design, in fact existing alternators may 
altered to do so at small cost. The author found in experi- 
menting that there is less fall in potential at the terminals, 
re to increase of current (in fact due to self-induction) when 
machine was built with two armatures, one generating 
each current in quadrature. 
+ 1, 2, 3 and 4, are diagrams of the dynamo alternator, 
#18 à section showing the path of the magnetic circuits, 
ne two armatures, one in each end of a cast iron hollow 
1nder, these armatures are laminated and have flat coils 
al Aa pe the field magnet core rotates inside and has 
. 8 N-poles at one end, and all the S-poles at the other. 


4 shows this field it : 
carries the ma magnet core ; it is of cast iron and 


idea of having all the N 

3. ce N-poles on one side and all the S-poles 

on ee side of the field magnets of an alternator was 

tram 1886 by the author in alternators shown at 
peurgh Exhibition in that year. 


& Lis a cross section showing by radiating li F, 
g by radiating lines, F, F, F, 
that although the wire coils are sublected to the full varia- 


gnetising coil in the middle space, z. This — 


tions ‘in’ magnetic flow, yet the cast iron’ case, €, carties ‘a 
steady flow, ‘the flow in passing’ accross the ‘core spreads-out 


so that when it reaches the cast ion it is uniform)’ Fig. 3 


is an outline of the alternator, thé rectifying commutators are 
fixed at on the shaft; These’ Gommiutators’ shall : be des- 


11114 
4 


Fic. 3. 


Fig. 5 shows, by means of two cells of a battery a diagram 
o° the main distribution leads and: their connection to the 
ganerators, at Bis shown a secondaty battery being charged. 
If the arrows are followed it will be scen that thecurrent-frem ’ 
the two generators are in series through the storage battery cir- 
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it-while the currents act in parallel coils on magnet,M,and so as to make the tongue press.against the and: thet 


bat hy making ,the coils on magnet, M, equal in resistance, 
the. current supplied by each cell will be equal. &! and E? are 
“the leads from one generator, x‘, the leads from the other 
generator. It is obvious we could couple in a single wound . 
magnet into the circuit between E? and 


N 
{ 
"Fi. 4 


This simple diagram introduces the foundation of the 
method. We will take up further details next. week. 

The wire “G” joining the two cells in the diagram plays 
an pra part in the method, it can be used to compound 
the field of the.alternators, making them «self-regulating as 
will be seen later on. 


AN AUTOMATIC LAMP-LIGHTER. - 


In a recent number of Nature; Mr. Shelford Bidwell gives 
some interesting iculars with reference to his pretty 
experiment of causing an incandescent lamp to be lighted up 
by the extinction or diminution of a light acting upon a 
s:lenium cell. 

The fig. shows the connections. It will be seen that there 
are three circuits. The first includes a battery, a, of 24 
small Leclanché cells, the selenium cell, H, and the magnet 
coils of the relay, R, and also a galvanometer, 6. In the - 
s2cond circuit is a Leclanché cell, B, one pole of which is 
connected through the terminal, T, with the tongue of the 
relay, R, and the other through the magnet coils of the electro- 
magnetic switch, Kk, and the terminal, s, with one of the 


stops of the relay. The third circuit contains the 
a 


mp battery, c, the incandescent lamp, L, and the tongue and 
stop of the electro-magnetic switch, k. The three simple 
switches, x, y, Z, are useful for breaking any of the circuits. 
The selenium cell, 4, has a resistance in the dark of about 
50,000 ohms, which is diminished to one-half, or less, by the 
. action of diffused daylight, or by the light of an ordinary gas 
jet at a distance of 1 foot. The relay, R, isa “ standard relay,” 
as used in the Postal Telegraph service. Its tongue, con-. 
nected with the terminal, T, oscillates between two adjustable 
stops, which are connected respectively with s and M. The 
electro-magnetic switch, K, is simply an ordinary electric bell 
relay ; it is used in order to avoid passing a strong current 
through the delicate relay, R. The lamp, L, is an 8-volt lamp. 
of 5 candle-power. The battery, c, consists of 5 bichromate 
or Grove cells. | | | 
_ The connections being made as above, the relay is adjusted 


of my book? I am delighted at the criticism. 


(the selenium cell being in the dark, or only feebly iles 
ated) it is adjusted until'the tongue: passés over to: the ‘sake 
which causes the lamp to switched on. If 
selenium cell is exposed to a ‘sufficiently strong “ightogy: 
tongue moves back to the M stop, owing to the ineneme 


current through the magnet coils, and the lamp goes: if 


is possible to adjust the relay so that the lamp iso 
automatically whenever the external illumination fallg: 


any desired degree of intensity, and_ the: adjustmentighe 


once property effected, will remain perfect for days arias 
: The selenium cell is made. by winding two fine Copper 
wires, which serve as electrodes, very close together dome 
a slip of mica, one surface of which is afterwards coated with 
a thin film of selenium. The cell used for the lamp quam 


ment measures 2} inch by à inch ; the gauge of the. 


wires.is No. 36, and each wire makes 20 turnsto the 
The resistance of the cell in the dark is about 52008 


The experiment may be shown by placing: the oul near 


window, and closing the shutters, when the lamp: 


ights up, going out again as soon as the shutters are:reopenel: 

hen aylight is not available, the effect may be exhibited 
in a scarcely less striking way by alternately -scrébhing ame 


exposing a gas burner placed. at a distance of ‘a foot oF ame ” 
from the seleniuni, or by turning the gas up and dowi. “Te 


following test illustrates the sensitiveness of the arrangemept 
The relay was adjusted so that the lamp circuit. was Jus 
closed when a standard candle was burning at a distance 0 
74 inches from the selenium cell. The candle was moved 
slowly towards the cell, until the distance between them Ws 
reduced to 64 inches, when the increased’ =ilimninion 
caused the lamp circuit to be broken. The candle was-the 
moved back, and when the distance was once more 4 inches, 
the circuit was again closed.; -By moving: the Daci + 
wards and forwards over a range of about 1sinch, the circuit 
could be alternately closed and ‘broken , as often ‘480688 
The extreme difference in the strength of the Currents: Passing 
through the selenium under these changes of illumibetit 
was shown by the. galvanometer ‘to be rather less’ than @? 
milliampere. | 


r? 
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CORRESPONDENCE. 


| The three following communications arrived ater oe 
Correspondence pages proper were made up. Totwo of Hem 
we allude in “ Notes.” | ony 4 


_ Criticising the Critics. 
- May I venture to ask a small.space to oritieneas ope 
creditable performance; and just what might. bes 
from the pen of. the ultra orthodox;, The only 
be found are (1) in the method, and (2) in the ae 
former is a kind of shadowless echo from Mark: Sat 


Artemus Ward. The spirit undoubtedly was willing, | 
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sles {the brain was weak. My preface seems to dominate 
all dise in the critics mind ; it is the Alpha and Omega of 
his criticism. May I parody an “ Amurican” jingle for the 
hanefit of your critic : PAG | LE 
me Ermornicaz REVIEW was asked, Can yo t a cure 
the debilitated state of certain 
‘ain't none—the author’s ignorance is far too dark for lightnin’ ; 
While I who know enough to write hain’t got no time for writin’.” 
T would also like to quote for his edification. a sentence 
from Locke, for no doubt, as my critic makes so great a point 
of grammar, he must be well acquainted with the English 
dasics at any rate—“ He that will not eat till he has demon- 
dration that it will nourish him ; he that will not stir till 
he infallibly knows the business he goes about will succeed, 
wil have little else to do but sit still and perish.” It is 
amazing—to your critic ; it is astounding, it is condemn- 
able—still to your critic ; that the author of a pettifoggin 
little book should have the audacity to think for himself an 
sy so many things that are unorthodox—and therefore 
, It may be still more surprising to your critic to 
find that I, at any rate, look upon his criticism as the 
compliment he could have paid me. Like Balaam 
came forth to curse, but the curses are blessings in 
disguise. Let us see. The views expressed about induction 
are unorthodox. Has the critic shown they are false? My 
views a8 to the use of + and —-differently in the external 
and in the internal parts of the circuit are unorthodox. Has 
my critic ventured to tackle me on this point ? My views 
"pall ncy. of action of a | force,” and of 
the “pull of a magnet,” are again altogether . unorthodox 
but my critic has not ventured to expose the idiocy of my 
views. So far as orthodox and heterodox views are con- 
cerned, the book-professes to be heterodox, but the reviewer 
simply says it is./u// of mistakes and altogether wrong. Of 
course, from the orthodox view it is ; it was intended to be. 
He fights shy of the heterodox problems, and shines in ques- 


tions of grammar and lost letters in illustrations. One would 


naturally imagine that while filled with the divine afflatus— 
query, inflatus—he would have selected the most vital errors 
todamn the book. Yet what does he do? He gives three 
examples. One a stupid blunder, but clearly indicated by 
the context to be a blunder—where “ 10,000,000 heat units ”, 
is printed instead of “10,000,000 foot-pounds,” and no 
engineering student would be misled for a moment. Another 
heavy charge is that certain letters are missing in a diagram. 
This is awful, because, of course, the whole thing is so 
exceedingly difficult that they must be known to make the 
reasoning clear. Unfortunately to support the reviewer's 
contention, the reader must unable to say which is 
his right hand, for the book says N is the right-hand 
Pole. With regard to the third grave charge, I am 
, and your reviewer suffering from the hysterical 
condition co uent upon the nightmare of the preface 
which weighs so heavily pe him, cannot have weighed the 
evidence to the contrary of what he states. This champion 
printer's reader shows clearly that he looks, as he should in 
such character, for “ literals,” and misses the sense of what he 
teads, . He has just said that at p. 78 the text is unintelligible 
ar certain letters. It may surprise readers to learn 
the figure he refers.to is not mentioned on.p. 78 at all, 
eng the figure itself is placed there. The text is on p. 
< error 18 not worth mentioning, except that those 
Who grovel in the dust with a microscope should be quite 
ota are right. To return to the . On p. 78, 
ee he must have looked at, I find “the action in the 
way circuit 1s proportional to the number of loops 


of lines of force,” &c. On p. 79, Tread 


conductive circuit, R, is in a vertical position 

i number,” &c. : further down, on p79, : 
sh Wat the bottom, B, and has now the maximum 
ber of loops around it” ; further on still, on p. 79 and 
the dun on to p. 80, “ The number of loops increase till 
“un is vertical.” Again, on p. 80, “the number of 

ne Pass around the conductive circuit, as this deter- 


e electrical pressure and consequently the cur- | 


/0 pp. 81, 82, and 83, the same strain is continued ; 
er find 2h P. 106 (by the by, on p. 107, your critic 
page À e letters “ere” missing). I might also refer 

= Pre psg PP. 114, 115, 116, 117, 154, 155, &c. May 
ing the quote again p. 155, “The numbers of lines 
coil being fewest, practically none when the 


_ minster Town Hall, I distinctly poin 


coil is parallel with the lines, and largest when at right 
angles to the lines.” I could say. much. more, and, perhaps, 
to the point, but as I ask for: criticism, not from a proof 
reader, however great an adept he may be, but from one who 
knows something of electrical engineering, I refrain from . 
pursuing this point further. is 

Now, Sir, if your printer’s reader wants to show more of 
his proficiency, please let him put a tag at the end of this 
after the following fashion. On p. 8 “symmetrical” is twice . 


. wrongly spelt ; on p. 13 is an “o” wrong fount; in other 


places an “1” is missing, or an {‘i,” or “ nd,” or “oil,” and 
so on—dozens of errors ; show that “I” is used instead of 
“me,” “it” for “its,” an adverb for an adjective, that a 
comma is misplaced, &c. This kind of thing will amuse 
him and won’t hurt me. . As yet he-has shown a lion’s heart 
combined with a baby’s fist. If he:really has got anything 
to say worth hearing, for heayen’s sake let him take up my 
challenge on page 121 abott the use of + and —, A dis- 
cussion on this point will be such as all can understand. 
There are some other er I dispute your reviewer’s ability 
to discuss, as he is evidently not fully acquainted with the 
subject. Still, if he desires it, I have no objection to hear 
him upon the “unit line of force,” the variability or the 
non-variability of the action or actions of a line of force. 
The time for the hangman is not shown to have come by 
calling attention to missing letters and evident misprints. 
It is my intention to reprint all critical remarks with = 
comments thereon, as indicated in my preface. This will 
make a pamphlet equal to a shilling shocker. 


C. H. W. Biggs. 


| Battery Transformers. | | 

Your leader on “ Battery Transformers” in the issue of 
the ELECTRICAL REVIEW of February 27th contains so many 
mis-statements, that I feel bound to call the attention of your 
readers more prenez Bay the points raised. 

You speak of the futile attempt to carry out the lighting 
at Colchester by means of, direct currents and secondary 
transformation. | | | 

It is common knowledge that the reason the lighting at 
Colchester was stopped, was the lack of support to a pioneer 
attempt, mainly in consequence of the loss of re due to 
reduction of capital, which prevented the demand for the 
current, and consequently the revenue from being of suffi- 
cient dimensions to warrant the necessary expenditure on 
standing charges. 

Your article further states that the first failure was due 
to want of experience, and the absence of perfection of various 


details. 


parison with incandescent lighting gen at ‘peri 
was excellent. The light never once failed: and the lack of 
sufficient electromotive force occasionally on the mains was 
due more to the lack of proper financial support than to any 
other cause. | 

You state that “the inventors (sic) still clung fondly to 
their old plans.” | 


I have yet to learn that persistence in pushing a-good and 


- successful idea is thus pre rly spoken of in the leader of. a 


scientific journal, and I leave your readers to judge from 
such remarks of the. probability of your leader writer hold- 
me. brief for some opposition scheme. | | 
our of the direct. current as repre- 
sented by the Chelsea Company, “ Who would transform the 
current from 1,500 volts by means.of secondary batteries and 
storing the whole amount.”’ is so insufficient and deliberately 
misleading as to lend additional colour to the deduction 
which I make in answer to mis-statement No. 3... In my 
evidence at the Board of Trade enquiry, held at the West- 
re | out that-the supply 
would be from storage, only until. the maximum demand rose 
to such an amount as would render the storage insufficient, 
and that then continuous current transformers would be pro- 
vided which would add to the capacity of the station some 
50 per cent, and increase the general efficiency of the 
system while reducing the capital expenditure per lamp. 
You state that the opinion of “ experienced men in rela- 
tion to automatic apparatus is that it is unwise to have any- 
thing to do with it.” | 
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Considering that some part of.every electric 
necessity to be automatic, it seems rather beside the mark for 
a technical journal to object to automaticity, especially when 

ience of actual working is in its favour. | | 
Youfurtherstatethat “ E.M.F. governors with fineshunt coils 
are unadvisable, as they are too liable to be broken by accident.” 

As a matter of fact, of the four E.M.F. governors in use 
at Chelsea, only one has ever required repair, the coils have 


- never broken down, and the apparatus has always functioned 


| 
pass over your remarks, which “damn with faint 
ar ” the whole of the apparatus which the writer of your 
eader evidently does not understand, his ignorance being 
quite evident when he states that “ va hitch in the working 
of the E.M.F. governors would be attended with grave disaster.” 

This statement is utterly ridiculous and quite unfounded ; 
the failure of any portion of the automatic apparatus would 
cause no “ disaster,” and such failure would not cause any in- 
terference with the supply to the consumer. 

Your article ‘also states that “charging accumulators in 
series has been per fatal to the batteries.” 

Considering the fact that I am responsible for the manu- 


facture of about 3,000 tons of lead secondary batteries, I take 
a little credit for knowing what is good and what is bad for a 


secondary battery, and I say that charging accumulators in series 
is the reverse of fatal ; #{ es in fact the best method of charging. 
You further state that “in charging three stations in 


series, all batteries are equally charged.” 


This is another instance of the utter ignorance of the 
system which the writer of your leader exhibits, and the con- 
tinuation of your argument as to a heavy discharge in one 
district and a slight one in the others necessitating the 
engineer “pumping out” those more fully charged, is a 
sufficient corroboration of my remarks. hen, however, 
you state that this wis the one serious defect at Vienna, the 
explanation of the virulence of your attack on battery trans- 
formers is evident, and one obtains an indication as to the 
identity of your leader writer. 

You state that charging at Vienna was performed in series 
and discharge taken off in llel. Now, as at Vienna the 
charging in series nid : while the discharge was also 
going on, it would be interesting to learn how “ discharge in 
parallel” could possibly take place. | 

Your remarks as to the continuous current transformer 
suggest that a breakdown may be expected. 

jor-General Webber’s paper has scarcely done justice to 
this most useful class of machine, which has never given the 
least trouble, although it is constantly worked up to its 
maximum capacity, the insulation of this part of the 
arrangement 1s higher than that of any other part in the 
whole system. | ; 

I have no doubt that Major-General Webber will deal 
with your remarks about coal consumption, but your own 
contention pag: ego va what I have so often endeavoured 
to show, viz., that although the storage and transformer 
system confessedly loses 28 to 30 per cent, yet they will have 
a smaller coal and wages bill than a system confessedly 
losing only 10 per cent. In the storage and transformer 
system, the whole work is pee under the very best 
conditions of economy, ‘.e., always at full load ; whereas on 
other systems for a considerable portion of the day the con- 
——— of electricity is possibly not sufficient in itself to 

uce revenue sufficient to pay for the coals used during 
the slack hours. 

I am not often led into noticing the adverse remarks of 
technical journals, arena, that my designs shall be 
judged by the ultimate result obtained in working, and I: 
therefore read the virulence and evident animus of your 
leader as a compliment on the unlooked-for success of the 
Chelsea system. 


Frank King. 
March 4th, 1891. 


Cantor Lecture. 

In your last issue the secretary of the General Electric 
Power and Traction Company, Limited, at the request of his 
managing director, publishes a correspondence in which it is 
stated that the Tables 4 and 5 of Cantor Lecture, given by 


_ Mr. Kapp at the Society of Arts on Monday, the 16th iilt., 


‘are entirely misleading, &c. 
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Now Table 4 shows the cost of the equipment of 
Barking Road line with half-a-dozen 52-passenger 


lator tramcars carried out by the writer in the spring of 1889 | 


for the Electric Traction Company, Limited, every item of 
which is accurate and their details can be furnished, the 
amount being £6,191 16s. (see ELECTRICAL REVIEW, Feb 
ruary 20th). The cars proper are not included in the table 
as only those items connected with the running : 


- are dealt with, to include the cars would add £1,200 to the 


it £7,391 16s., which is, perhaps, not what is 
esired. | 

Table 5 gives the running expenses for the full mileage of 
the line, :.e., five cars in service, running a total of 100,84 
miles per annum, being 8°068d. per car mile ; this corm. 
sponds to the year ending June 30th, 1890 ; it is acouraa 
it must also be very nearly true, indeed, for the t time, 
since the most important items, namely batteries, wages at 
depôt, drivers, steam plant, remain unchanged, and thes 
items represent 88 per cent. of the total. The life of the batterigs 
is 10 months, or 300 discharges up to the present time, The 
cars have now been on the road 20 months and are working 
with their second renewals. It is to be hoped that the K-type 
plates may prove more durable. The end of the present 
year will show their merits or demerits as compared with the 
ordinary t It is to be observed that the 8d. per car mile 
corresponds to the full mileage of 100,844 miles per annum, 


and that the wages at the depôt are a fixed charge, £677 6. 


: The mileage run during the first half year of 1890, under 
the charge of the writer was 44,047 car miles, the mileage 
run during the second half year (the installation. noy 
becoming the property of the General Electric Power. and 


Traction Company, Limited), was 33,794 car miles, ora 


decrease in miles, run period for period, of 10,252, Is, this 
a measure of the improvements? This low a Tuns Up 
the proportion of shed wages from 1°612d. to 2°405d., making 
the car mile run 8°861d., which is unpleasantly near to $4. 
I must remind Mr. Mackenzie that I left the Heotne 
Traction Company, Limited, at the time of its liquidation 
and was in no way connected with the Company to which he 


T. Fraser, 


NOTES. 


Electric Dials.—Mr. E. R. Hedgman, 23, Castle Street, 
Falcon Square, E.C., says that he supplies electric dials such 
as those enquired for by “ L. B.” 


Electric Fire Alarms at Hove.—The justices of Hove 
have urged upon the Commissioners the desirability of pro 
viding electric fire alarms in that fashionable su 
Brighton. The Commissioners, however, have a Ie 
solution that having satisfied themselves that there air 
exist means of telephonic communication at all tims 
between different parts of the town and the fire brigades and 
police station, they are of opinion that it is unnecessary for 
the present to incur the expense of procuring fire alarms. 


Electric Lighting in Manchester.—The Bled 
Lighting Committee of the Corporation are preparing # 
exhaustive report on the subject of electric light. 


Electric Light in Leamington.—Major Majendie wil, 
on Tuesday, the 10th inst., hold an 7 at oe 
Hall into the applications made to the of 


the Corporation and the Midland Electric Light and by 


Company (Messrs. Arthur Chamberlain and Hookbam) 
orders to light the borough by means of electricity. | 
Corporation have given the company notice de 
their contract and electric lighting of the Parade lle 
25th inst., from which date the principal thoroughfare #, 
lighted with Bray’s lamps. Special interest attache ‘ 
forthcoming inquiry, which ill be the first held a le the 
corporation and a company apply for rival orders WP” 
latter is supplying the former. à 
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Tramway Motors.—Some six years have elapsed since 
Mr. A. Reckenzaun pointed out, in a series of articles 
on “Electric Locomotion,” which appeared in the :ELEc- 
pricAL REVIEW that for traction purposes the ring arma- 
ture presented considerable advantages, electrical and 
mechanical, over the drum armature in electric motors. 
We are pleased to see Mr. Reckenzaun’s arguments coufirmed 


the recent action of the Thomson-Houston Electric 


Company. Professor Elihu Thomson has abandoned the 
hitherto extensively used drum armature in favour of the 
Gramme ring ; a description of this modified motor appears 


_ jn our American contemporaries, with the following com- 


ments : “ The armature is of the Gramme ri type, which 
anyone, who has had a practical experience in electrical street 


ar propulsion, will admit possesses many points of advantage 


over the drum type of armature. Any coil on the ring 
armature can be easily re-wound without disturbing its 


fellows. It is true that removable coils have been used on . 


drum armatures, but not successfully, for it has been found 
after extensive and most thorough trial that while these coils 
are removable, they are practically not replaceable, and, 
therefore, thet there is no particular advantage in their use.” 
Mr. Reckenzaun went further than that, and showed that 
both mechanically and electrically, the wires crossing each 
other at the ends of the drum armature offer extremely weak 
points, and cause frequent breakdowns, which are avoided in 
the more compact Gramme ring. : 


Opening of the Mutual Telephone Exchange,—The 


first exchange of the Mutual Telephone Company, Limited, 


was opened in Manchester on Saturday morning, when 65 


subscribers were put in communication. It was originally 
intended to begin with a much larger number, but the dense 
fogs of the last fortnight, by impeding operations, rendered 
it impossible to get a larger number ready for the opening. 
The wires of a great many more subscribers are ially 
‘finished, and additional names will be added to the list every 
day, until the whole of the 2,000 instruments which the 
Mutual Telephone Company have on order in Manchester 
have been connected. The transmitter used is of the magneto 
, and will be so until the 30th July, when carbon ones 
be employed. These transmitters have been specially 
manufactured by Siemens Brothers & Co., Limited. 


Our Correspondence Columns.—The letters from Mr. 
King and Mr. Biggs have reached us only just in time for 
publication. Both will be answered in eztenso in our next 
issue. We may add, however, for Mr. King’s benefit, that 
his “identity of our leader writer is ibly a mistaken 
one, as the article emanated from this Ps and was not in- 
spired even by Mr. Crompton. Moreover, the “ virulence 
and evident animus” exist a4 in Mr. King’s imagination, 
~ + cig a great respect both for him and Major-General 


Telephonic,—It is reported that the Mutual Telephone 
So are shortly to open an exchange in Glasgow. The 
National Telephone Company are very busy at present in 

sy, snd other towns in Scotland, running wires for new 


Electric Launches on Windermere.—The four electric 

hes which during the Edinburgh Exhibition season of 

bet year conveyed about 98,000 people along the canal 

ween the city and the Exhibition, are shortly to be taken 
indermere, and will ply for hire on that lake. 


peantte Notices.—The contributories of the Regenerative 

© Light Company, Limited, will meet at 13, Victoria 

— t, on the 2nd of April, when the liquidator will lay an 

— before them showing how the winding up of the 
Pany has been conducted, and its property disposed of. 

rT neral meeting of the members of the Northern District 

itr one Company, Limited, will be held at No. 5, Moor- 
Street, at three o’clock on the 6th of April for the same 


The 0, S. A. Smoking Concert.—The next concert will 
be held to-morrow evening at Mason’s Hall Tavern, when a 
good — is expected to be forthcoming. We ho 
that the students will muster in full force. It would be we 
however, if the worthy secretary took care to name the hour, 
8 o’clock, at which the concerts take place, on the cards sent 
out. | 


St. James’s and Pall Mall Electric Lighting Company. 
—This com a on seven new connections last “st 
including the form Club with 400 lamps. With the 
exception of the Athenæum and the Junior Carlton nearly all 
clubland in the district is served by the company, whose | 
average additions to its already large output amount to about 
350 lamps of 16-candle power per week, an increase which 
seems likely to continue. 


A Pro Reduction in Telegraph Charges.—At 
the annual meeting of the Association of Chambers of Com- 
merce, held yesterday morning, a resolution was adopted to 
the effect that it was desirable that telegrams not exceeding 
twelve words should be forwarded by the Post Office at a 
charge of 6d., and the address free of cost, providing that 
it does not exceed six words. | 


The Lighting Bill of the House of Commons.— 
Whilst the lighting bill of the House of Commons is swollen 
this year by a sum of £1,300, being the cost of electricity in 
supplanting gas, the lamp account, which for years has stood 
at the enormous sum of £2,000 a , is reduced by only 
£100. When the vote is reached in Committee of Suppl 
Mr. Labouchere will call attention to this anomaly, and will 
move to reduce the vote for oil lamps by £1,000. 


Nikola Tesla and English rfetrians — Profs. 
Crookes, Ayrton and others, Messrs. Swinburne, Ferranti, 
Mordey, &c., will find a perusal of Mr. Nikola Tesla’s paper, 
on page 296, of interest. Some of the points contained 
therein will doubtless form themes for further discussion, 
especially those relating to Ferranti mains, open magnetic 
circuits, alternating currents and condensers. 


Society of Arts.—On Wednesday next the following 

per will be read : “ Electricity in Relation to the Human 

.” By H. Newman Lawrence and Arthur Harries, 
M.D. W. H. Preece, F.R.S., will preside, 


Central London Railway.—This scheme is being con- 
sidered at considerable length by a House of Commons. 
‘Committee. | | 


The Electrie Light and Fires.—Messrs. Hampton and 
Sons have written the following letter to the Standard; — 
“Tt may be of general interest to know that the electric light 
has valuable properties other than giving the: best artificial 
light, in being able to cause an immediate alarm in case of 
fire. An instance of this was seen on the occasion of the 
fire which occurred on our premises in Pall Mall East. In 
consequence of the fire having fused the wires, the light in 
the rooms of those in charge of the premises suddenly went 
out, thus causing an alarm to be given and the fire discovered | 
almost immediately it broke out. 


North East Coast Institution of Engineers and 
Shipbuilders.—The seventh ye meeting of the session 
will be held in the Lecture Hall of the Literary and Philo- 
sophical Society, Newcastle-upon-Tyne, on Monday next, 
when Mr. William C. Mountain will read a paper on “ Elec- 
trical Engineering, with Special Application to Electric 
Lighting.’ 


Anglo-German Cables.—The Berlin correspondent of 
the Standard says it is likely that another cable will be-laid 
between England and Germany. | | 
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Recent Interruptions and Repairs to Submarine 


Cables and Land Lines up to February 25th, 1891 :— 
Submarine Cables. Interrupted. — Repaired. | 
Jamaica—Santa Cruz bee Dec. 15, 1890 Still interrupted. 
Benguela—Mossamedes ... Dec. 20,1890 Jan. 27, 1891 
Constantinople—Dardanelles ... Dec. 31,1890 Dec. 31, 1890. 
| ... Feb. 16,1891 Still interrupted 
Para—Maranham ... .. Jan. 11, 1891 Jan. 20, 1891 
... Feb. 10,1891 Still interrupted 
Cienfuegos—Santiago de Cuba ... Jan. 13,1891 Feb. 4, 1891 
Buenaventura—Santa Elena . Jan. 25,1891 Feb. 7, 1891 
Odessa—Constantinople ... .. Jan. 26, 1891 Jan. 26, 1891 
Ceara—Maranhan ... Jan. 2B, 1891 Jan. 31, 1891 
Trinidad—Demerara … Feb. 11,1891 Still interrupted. 
Metelin—Aivali . Feb. 20, 1891 » | 
Land Lines. 
Transandine ... Jan. 8,1891 Still interrupted. 
Cuban dan, 22, 1891 2e 
igon— kok ... ves ... Jan. 28,1891 Feb. 2, 18 
see ..  Feb.9,1891 Feb. 12, 1891 
… Feb. 19, 1891 Feb. 20, 1891 
. Feb.19,1891 Feb. 21, 1890 


Moulmein—Bangkok 


Cost of Electric Lighting in Paris.—The electric 
lighting of roads, squares, and promenades in Paris com- 
prised, on the 31st December, 1890, 297 arc lights and 115 
incandescence lamps. The official report gives the distribu- 


tion and cost as follows :— 
Price of 


hour. 

rancs. 

a off candles 

Paro Moncesn ... caroels 
50 arcs of-80 candles oe 

Paro des Buttes- 30 incandescence lamps of 1 

Chaumont ... carcel ene 0:025 
: _ J 85 incandescence lamps of 1°6 “ag 

47 arcs of 75 to 100 carcels... 0°006 to 0‘0045 

Boulevards int » + 0°0066 to 0°005 
39 lamps ,, »  » + 0006 to 00045 

Gare St. Lazare... 6 arcs of 150 carcels... ... 0°00466 

66 arcs of 75 to 100 carcels... 0°00533 to 0‘040 

Avenue de Clichy 16 arcs of 75 to 100 carcels... 0°00533 to 0°004 


Telegraphy and Revolution.—If we are to believe the 
Petit Journal, the insurrection at Oporto failed in conse- 
uence of certain injudicious telegrams sent by the chiefs of 
the movement to their accomplices. The telegrams, of which 
several were despatched, were worded, “ The invalid cannot 
survive the night.” The suspicions of the Government 
officials being aroused, none of the telegrams were delivered, 
and as a consequence a simultaneous revolt was averted. 


The Duration of Telegraphic Currents.—A recent 
issue of the Zeitschrift fit Elektrotechnik gives some interest- 
ing particulars on the duration of currents employed in tele- 
graphic transmission. According to this journal the currents 
from a Morse instrument have a mean duration of 0°125 
seconds ; with the Hughes from 0°04 to 0°05 seconds ; with 
the Meyer multiple 0°007 seconds ; with the Delany multiple 
0°002 seconds ; and with the Wheatstone automatic 0°0018 
seconds, at the rate of 600 words per minute, giving 33,600 
currents per minute. 


Electric Traction in Gera.—The Gera Street Railway 
Company, Limited, has been constituted with a capital of 
1,800,000 marks (£90,000). The company, which has been 
financed by the Central German Credit Bank of Berlin, pro- 
poses to establish an electric railway both for passenger and 
goods traffic, and to supply current for lighting and power 
purposes. 


_ Proposed High Level Electric Railway in Berlin. 
—Councillor von Siemens and other electrical engineers in 
Berlin have devised a scheme for the construction of an 
elevated electric railway in the south of that city. The pro- 
posed line would be so built as to form a connection with the 


town and circle railways, and would be a double line capable. 


of future extension. The scheme will presently be discussed 
by the municipality and others interested. 


York: “The Standard Underground Cable Company, of 
ha e 


Little 


An American Cable Manufactory in France—We 
take the following from the Zndia-Rubber World of New 


Pittsburgh, is about to erect a factory in France, re 
ceived a large contract from the French Government for the 
supply of underground cables. The French Government 
objects to using anything not manufactured in France, and 


as an extensive system of underground wires has been de. 


termined on, the incentive for erecting a cable manufacturi 
— on French soil is obvious. It. is said that the nal 
actory will .be able to turn out about a million mé + 

dollars’ worth of wires and cables a year. It is also said 
that the company is negotiating with a view to starting a 
cable factory in Germany. There is certainly a good field in 
that country, as underground wires are there rather the rule . 
than the exception, and German cable manufacturers have 
grown rich by reason of the fondness of their Government 
for underground conductors. The underground telegraph 
system of the German Empire now contains nearly 4,000 
miles of cable, and has cost over 20,000,000 dollars. As ex. 
tensions are continually being made, there is a 5M 
of the Standard Company getting plenty of work to do. 


— 


Institution of Electrical Engineers.—A general meet- 
ing of the students was held on Friday last, when Mr.S 
Bone read a paper on “ Electric Lighting Safety Apparatus, 
some specimens being shown by the General Electric Supe | 
Company. At the next meeting, on March 13th, Mr. "i. 

will read a paper on “ Modern Telegraphy.” 


Personal,—Friends of Mr. W. T. Glover, of Manchester, 
will regret to learn that his recent bereavement has seriously 
affected his health, and his medical advisers have insisted on 
his entire cessation from business, and on a prolonged sojourn 
abroad, as necessary to his complete restoration to heal 


Messrs. Crompton’s Employes.—A smoking concert 
was given by the athletic club at the Chelmsford works last 
Saturday. 


Ageing of Wine, — Mr. Otto Schulze, of the Alsace 
Electricity Works, has devised a new process for imparting 
age to wine. The novelty of this electrical process consists 
in the special apparatus employed, and of which further par- 
ticulars will, says the Hlektrotechnische Zeitschrift, be made 
public after further experiments have been conducted. 


Babcock and Wilcox Boilers in France, — lt ® 
announced that the Babcock and Wilcox Company have 
authorised the well-known Creusot Works to manufactare 
their water-tube boilers, in order that the sale of boilers up 
to 10,000 H.P. may not be lost in France. This 1s due to 
the decision of the Paris Municipality that plant used in 
central electric light stations in France shall be made in-that 


country. 


Electrical Trades’ Directory and Handbook for 1891 
—The ninth yearly issue of this publication affords indis- 
putable evidence of the very rapid advance of the el 
industries. The book has been brought up to date, the rt} 
numerous business alterations taking place all over the wore 
in the first month of the new year being recorded. Rag 
crease in size is about 100 pages over the last edition, ane 
300 pages over the issue for 1889. Amongst the re 
useful features of the book may be mentioned a digest of 
Law of Electric Lighting (specially written) ; a list of Cen x 
Stations in the United Kingdom for the Distribution 
Electricity ; a list of Electrical Railways and Tramways ; P 
Summary of the leading Electrical Events of the rr 
Information relating to the obtaining Letters Patent; à 
complete list of the Local Authorities of England ; and a 
enlarged Biographical Section, containing interesting 849”, 
of the careers of the leading living electrical notabilities, W 
an excellent steel plate portrait of the president of the 
tution of Electrical Engineers for frontispiece. 
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ELECTRICAL REVIEW. 


Telegraph Station Struck by Lightning, — Za 
Lumière Electrique announces that the station at Kotonou, 
in the French Protectorate on the Gold Coast, has been 

by lightning. It is stated that so long as the trees, 
which. surrounded the building, remained standing no acci- 
dent of this nature had ever occurred. It ap that the 
defence of Porto-Novo against the attacks of the King of 
Dahomey necessitated the cutting down of all trees ; in the 
first thunderstorm which was then experienced, the station 


was struck by lightning. The extent of the damage is not 
reported. 


Electric Lighti Installation at the Glasgow 
Athenæum.—Prof. Jamieson, consulting engineer for the 
Atheneum met the directors of the institution the other 
afternoon and explained to them the details of the electric 
lighting installation, which is now Na gr and in operation. 
It consists of two boilers of the val à marine type, made 
by Messrs. Lindsay, Burnett and Co. Moorepar Works, 
Govan. The boilers are each fitted with Murrie’s low water 
alarms, and with Meldrum’s patent steam forced draught, 
which, in conjunction with the new large iron chimney 
erected by Messrs. Braby & Co., produces an - excellent 
draught of one inch of water pressure in the uptake and gives 
satisfactory results in the way of smoke consumption. The 
boilers are fed with water by means of Messrs. Carruthers 
and Company’s patent two-cylinder direct acting feed pumps 
from a tank containing over 1,000 gallons supplied from 
two distinct street mains, so as to prevent as far as possible 
a breakdown due to either or both mains being cut off 
+ fe Water Trust. The feed water is heated by means 

the exhaust steam. Steam is kept up to within 160 Ibs. 
blowing off pressure, and 3,000 lb. weight of water can be 
evaporated per hour. In order to retain as much of the heat 
generated in the furnaces as possible, and to keep the 
engine and dynamo room cool, every part of the boiler, 
front, back, and sides, right up to the eyes, as well as 
the steam and exhaust pipes, have been covered with “ Pearl 
Fossil Meal,” and the flues with fire proof cement, to about 
2 inches thick, by Messrs. Duff & Co., of Glasgow. This is 
a point of considerable importance, seeing that the dynamos 
are placed 8 pe and the whole of the 
working machinery, including boilers, engines, and dynam 
switch board «où storage cells are all Sn de 
small room. There are likewise, in the same room, 
two triple expansion direct single acting engines made by 
Messrs, Alley & M’Lellan, each of which set of engines is 
— direct to and capable of working two Castle dynamos, 

e by Messrs. J. H. Holmes, Newcastle. There is thus 
provided an all-round duplicate plant. The speed of the 
engines and dynamos is maintained at 500 revolutions per 
minute, and registered continually by Schaffer and Buden- 
berg’s tachometers. Electrical energy is generated at a pres- 
sure of 115 volts, as indicated by Sir William Thomson’s 
multicellular voltmeter. By an arrangement of switches and 
resistance coils one of each pair of the four dynamos may be 
used for charging storage cells at a pressure of 135 volts at 
the same speed. Messrs, Smythe and Payne’s patent cut- 
offs are inserted in the main positive leads, and ordi 
In the negatives or returns. The whole of this 
machinery has been very compactly arranged into a very 
small ee in the basement of the building, directly under- 
neath the news room. Throughout the various departments 
2 are about 400 16 candle-power incandescent ston ten 
es candle-power and ten of 150 candle-power lamps of 
om type. Eight of the latter lights have been 
Med up in the news room, and, altogether, the installation 
They of the most perfect to be seen in the city of Glasgow. 
€ boilers not only supply steam to the electric lighting 
engines, but also for the kitchen of the restaurant and the 
ing of the whole building, and steam is kept up at full 
Pressure from 6.30 a.m. to 10.30 p.m. daily, except eaten 


. Spanish Electrical Journals.—La Lumière Electrique 

ic commenting upon the appearance of a new electro-technical 

Tage in , Which is published under the title of Æ7 

4fo, remarks that only one other journal of the same 

= 8 published in Spain—the Telegrafista, now in its 

modes of existence, Our contemporary has evidently 
the Ciencia Electrica, now in its second season. 


New Submarine Boat.—The construction of the hull 
of the new submarine boat, the Strène, is being i on 
pushed forward at the arsenal of Toulon. : .It is believ 
that with regard to the electric motor which will be 


— for propulsion, the Marine Department will solicit, 
int 


e designing and construction, the opinion of. electrical 
engineers. | 


Underground Conductors in Philadelphia,—The | 
underground conductors of the Philadelphia telephone 
system have, for the last eighteen months, been placed in 
conduits of indurated and agglomerated wood fibre. It is 
said that this method of canalisation has givén complete 
satisfaction. The material is pre somewhat as follows : 
A fibrous wood is stripped of its bark, and then reduced to 
fibres as possible ; these are freed from 
all gums and juices, and are then moulded under hydraulic 

ressure. À secret chemical process is applied to render the - 
fibre impervious to the action of destructive agents, gas, 
humidity, &c. The breaking strain of the material is stated 
to be 220 lbs. to the square centimetre ; it withstands a tem- 
ure of 200° ; and its density is about a fourth of that of 
iron. The conduits are made of all sizes, and.the tubes are 
joined by means of rings easily removed. | | 


Austrian Royal Train.—This train is being fitted up 
with a complete electric light installation, which will be 
finished in May. The plant is contained in one of the cars, 
and comprises a boiler and a 15 H.P. steam-engine, which is 
coupled direct to a dynamo. The number of lamps will be 
120 of 16 C.P., and accumulators are being provided as 


reserve. 


NEW COMPANIES REGISTERED. 


Mobbs and Company, Limited.—Capital £13,000 in 
£10 shares. Objects :—To adopt an agreement between H. | 
Mobbs of the one part and the company of the other part, for 
the acquisition of the business of ironfounder and engineer, 
now carried on at Northampton by Henry Mobbs. To carry 
on the businesses of civil, mechanical and electrical engineers 
and general iron and brass founders in all their branches. 
Signatories (with one share each): H. Mobbs, Fernside, 
Northampton ; C. T. Mobbs, Fernside, O. 
Mobbs, the Avenue, Northampton; F. J. Airs, 67, 
Victoria Road, Northampton ; 8. Kilby, 41, Swan Street, 
Northampton ; Miss E. 8. Mobbs, Cliftonville, Northampton ; 
R. Walls, St. Giles’s Square, Northampton. The number of 
directors to be not less than three nor more than seven, the 
first being H. Mobbs, C. T. Mobbs and O. Mobbs. H. 
Mobbs is entitled to remain a director for life, C. T. Mobbs 
and 0. Mobbs may remain directors as long as they hold 450 
shares. Qualification of ordinary directors, 20 shares. Re- 
muneration to be decided at the general meeting. gr; ruse 
- the a inst. by. Messrs. Dunn and Duncan, 87, Chancery 

ane, W.C. 


Burgess and Company, Limited.—Capital £15,000 in 
£10 shares, to be issued as preference or nies shares, as 
the directors may determine. Objects: To acquire the 


‘business now carried on at Trowbridge, Wiltshire, under the 


style of Burgess & Co., and to carry on the business of manu- 

facturers of, and dealers in electrical apparatus and ap- : 
pliances, also of china and glass dealers, iron and tinplate 
manufacturers, &c. Signatories (with one share each) : 
F. W. Burgess, 23, Market place, Trowbridge ; T. Hancock, 
23, Market Place, Trowbridge; J. Hancock, 23, Market 
Place, Trowbridge ; E. L. es Abingdon, Berks ; 8. 
E. Hunt, Surbiton ; J. H, Foley, Trowbridge; J. Clark, 
62, Princes Street, Swindon. The number of directors to be 
not less than three nor more than seven, the first being, © 
F. W. Burgess, E. L. Shepherd, J. Beaven, and J. 8. Han- 


cock. Qualification, 10 pains and 10 ordinary shares. 


Remuneration, £1 1s. and expenses for every board meeting 
attended, together with an increase when 10 per cent. divi- 
dend is paid. istered on the 24th inst. ces, 22 and 
28, Market Place, Trowbridge, Wilts. 42 

United States Power Syndicate, Limited,—Capital : 
£50,000, in £10 shares. bjects: To purchase the sole 
rights of manufacture and in the United States of 
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Priestman’s and Hume’s patents relating to hydro-carbon 
engines, and to on in the United States the business of 
makers and dealers in electric and motive apm and lighting, 
mechanical engineers, &c. Signatories (with one share each) : 
W. D. Priestman, Holderness Foundry, Hull ; 8S. Priestman, 
Holderness Foundry, Hull; J. W. Barber, Sheffield ; E. Priest- 
man, Holderness Foundry, Hull; W. Y. Dent, Bellevue House, 
Woolwich ; .J. Priestman, 734, Queen Victoria Street, E.C. ; 
A. Priestman, Temple Buildings, Hull. The number of 
directors is not to be less than five nor more than seven, the first 
being J. W. Barber, H. Pawson, S. Priestman, J. Priestman, 
and A, Priestman. Qualification: £500. Remuneration : 
£100 per annum, each. Registered 26th ult., by Jordan and 
Sons, 130, Chancery Lane, W.C. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. | 


W. T, Henley’s Electric Light and Power Company, 
Limited.—The annual return made up to the 2nd Janus 
last, was filed on the 28th ult. The nominal capital is 
£100,000, in £1 shares. 6,918 shares are taken up, upon all 
of which the full amount has been called. The calls paid 
amount to 6,911, unpaid to mz/, and the amount paid on 101 
shares forfeited is £4110s.11d. Offices : 27, Martin’s Lane, 
Cannon Street, E.C. 


Electric Installation and Maintenance Company, 
Limited.—The annual return of this company, made up to 
the 23rd ult., was registered on the 27th ult. The nominal 
capital is £100,000, in £10 shares, 626 shares are taken 
up, upon 487 of which £5 per share has been called, and 139 
shares are issued as fully paid. The calls paid amount to 
£2,260, and unpaid, to £175. Offices: 4, Great Winchester 
Street, E.C. 

Wrexham and District Electric Supply Company, 
Limited.—The annual return of this company, made up to 


the 17th ult., was filed on the 25th ult. The nominal 


capital is £20,000, in £5 shares, 115 shares are taken up, 
upon all of which nothing has been called. Offices : Yspytty, 
12, Queen Street, Wrexham. | 


CITY NOTES. 


St, James’s and Pall Mall Electric Lighting 
Company, Limited. | 


An extraordinary general meeting of shareholders of the above 
company was held on Monday last at Winchester House to consider 
two resolutions, one doubling the capital of the company by creating 
£100,000 of 7 per cent. preference shares, and another approving of 
alterations in the articles of association. The ordinary general 
meeting followed. The chairman of the company (Mr. E. our) 
presided. 

The SECRETARY having read the notice convening the extraordinary 
meeting, 

The CHAIRMAN said that in proposing the first resolution—that the 
capital of the company be increased to £200,000 by the creation of 
20,000 £5 shares, to be called preference shares, and entitled to a 
preferential dividend of 7 per cent.—he need scarcely dwell on the 
necessity of an increase in the capital, as the terms of the provisional 
order under which the St. James’s Company existed obliged them to 
extend operations over the whole area of the ish of St. James. 
The questions which the directors had to consider were, firstly, the 
amount of increase, secondly, the form in which it should be made. 
To be able to state with any certainty the exact amount of money 
required, would need the gift of prophecy which the directors did 
not pretend to possesss, though as nearly as they could estimate, they 
considered the original capital ought to be doubled. There were 
three ways in which the capital might be raised ; by creating ordinary 
shares ; by creating preference shares bearing a lower rate of interest 
than 7 per cent., or by creating 7 cent. preference shares. He 
would give the reasons which weighed with the directors in recom- 
mending the last of these three. They were aware that the founders’ 
shares received half the profits after 7 per cent. had been paid on the 
ordinary shares. Thus, supposing ordinary shares were created, the 

resent shareholders, i of receiving half after 7 per cent. had 
cos paid, would receive only ‘a quarter. By the scheme proposed 
they would receive their complete moiety, and further, to | the 


present shareholders in a still better position, the directors inti- ~' 


mated that they intend, should the resolution be adopted, to offer 


10,000 erence shares to the holders of ordinary stock, in propor : 
tion to expen ea held. Here he would call attention to an error jp | 

Clause 14 of the report, in which the word now should have been 
written then, making it to read “it is the intention of the directo 
2 offer 10,000 of such shares to shareholders then on the register” 


The resolution was seconded by Sir J. Mornis. TS a 

A SHAREHOLDER asked if the preference was to be limited to 7 pep © 
cent., and if it was to have equal voting pe ge with the ordinary shares + 
’ The CHAIRMAN answered “ Yes ” to questions. 

The question was asked if there was not likely to be a conflict of 
interests between the ordinary and the preference shares. _ 

The CHAIRMAN thought any difference of interest ‘would be 
slight, and it was inseparable from preference shares in any company, 

Mr. MuIRHEAD wis to know if the board was unanimous 
recommending the issuing of 7 per cent. preference shares. 
right | ++ ep That is a question which no shareholder has ‘any 

t to ask. | F 

Mr. Murmxæ&ap said he could not see the economy of raising 
at 7 per cent. to pay off debentures which bore only 6. High interest 
generally meant security, but in this case the security was very 

. e money could have been borrowed at 5 percent. He him. 
self had offered to take a large proportion of such an issue. #4 

The CHAIRMAN replied that the money Was not raised to pay off 
debentures. These were already paid off. Neither were they bor 
rowing money, they were creating new capital. This gave them 
greater borrowing powers. If they issued debentures now 
could only issue up to £50,000, the capital of the company being 
£100,000. - If the money had been raised at 5 per cent. 1 per cent, 
would have gone into the pockets of the founders. They wished to 
benefit the ordinary shareholders, so issued the shares at 7 per cent. 

Mr. LATIMER CLARK seconded the resolution, which was put and 
carried unanimously. 

In proposing the second resolution altering the articles of associa- 
tion the CHAIRMAN said that the primary object was to get a quotation 
on the Stock Exchange, but the directors took the termes | of 
remodelling the articles of association because they did not 80 
well as they might have done. It was also proposed to alter the ~ 
annual remuneration of directors. Under the old articles they 
received 10 per cent. on the profits up to £1,500. It was intended 
now to strike out this maximum. The company had not been 
to its present state of prosperity without much anxiety and thought 
on the part of the directors, but in this matter they were entirely in 
the shareholders’ hands. 

In reply to a shareholder, the Sozicrror to the companyjexplained 
what the alterations in the articles of association were. 

The resolution was put, and carried by seven to two. 

- The business of the ordinary meeting was then begun. 

The CHAIRMAN said that in moving the adoption of the report 
there were a few matters of interest to them both in the and 
present condition of the company. They would remember it was at 
one time the intention of directors to pro a scheme for the re- 
construction of the company, but owing to the enormous improve- 
ment in their condition this was now become unnecessary. The 
original contract with Messrs. Clark, Muirhead & Co., had been 
tically me and as the result of placing their claim p pr 
them to a decision by arbitration, they had received an award of over 
£1,800. He wished to place the credit of this fact where it was due, 
namely, to Colonel Francis. At the same time arbitration seemed to 
him a risky, and possibly expensive resource, and he was still of 
opinion that to have agreed to a reasonable compromise would have 
been a better course to adopt. Owing to expressions of opinion at 
last year’s general meeting, the directors offered £7,000 unissued de- 
bentures to shareholders. This was done against their better j 
ment, for they had considered it would be better if all these | 
be held in one hand. Experience had justified that view, for bad 
this been done, the £7,000 of debentures would now be converted 
with the remainder. The directors hoped that the shareholders who 
held them would see a way of converting them into ordinary shares, 
and it was purely for this purpose that they wished to substitute the 
word then for now in the last clause of the report. With respect to 
the issue of shares in July last, the directors found themselves, owing 
to the want of support of shareholders, in the position of M 
to subscribe £2,000 each. He mentioned this, because of the vi a 
attack made upon them last year by asmall body of shareholders. By the 
perusal of accounts it would be seen that the whole profits of last 
neg was made in six months, and the greater part of it during the 

t quarter from October to December inclusive. Trade profits for 
the last six months represented for that period a dividend at the 
rate of 10 per cent. upon £100,000, which was an amount largely in 
excess of the capital at the dis of the directors at any time 
during that period. He did not wish to prophecy, but believed he 
could put before them some figures which would satisfy them as 0 
the prospects of the company. The output of current during the rs fe! 
two months was considerably in excess of half the output during 
whole of last year. The number of lamps wired at the moment was 
seven times as large as in January, 1890, and they had De 
from over ten times as many. The average daily revenue during ; 
last week was not far from six times as much as during January, 
and this although the days were longer. If they would put 
figures together, recollecting that the increase of bnsiness was Upoe 
their original capital, and with a small increase of staff, they — 
= with him that they possessed a most valuable property, and the 

ikely to be remunerative, and the directors felt that the 
pene working had completely justified the course of the com 7 
usiness as foreshadowed by them. The experience gained great 
erection of the present station had placed in 
comparative advantage in res to the ion e 
both as regarded economy efficiency. They would continue 
follow the principle of subdivision of engine power, the adoption 
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e concluded by PTE the share- 
wpe on the able way in which the staff had rendered their services 

ear. ; 
ining Oo Ped was seconded by Mr. LATIMER CLARK, and carried 
Se re-election of retiring directors and of auditors followed. The 
usual vote of thanks concluded the meeting. 


| Telegraph Construction and Maintenance 
Company, Limited. 
i eral meeting of the abo : 
Tas twenty-seventh ordinary gen pu À e above company 


was held at its offices in Broad Street on Tuesday last, Sir 
Elliot, Bart., in the chair. 


The having read the notice convening the 
roved an 


the minutes of the two last previous ones, which were app 
Cuarman said that he had great pleasure in coming before them 
come a very brief statement about the results of the working of 
the company during the last year. It had been a fairly successful 
one, and they had had a great deal of most interesting and useful 
work, and the more useful and interesting because it had been done so 
well. There had been an entire freedom from the slightest accident 
in the execution of those enormous works which had been performed 
during the year 1890. No misadventure had occurred when laying 
the deep-sea cables to impair the interest of their enterprise and to 
reduce the profits of the company. They would have seen in the 
the work which had been done during the year past. They 
hed laid 4,000 miles of submarine and 
siderably larger quantity, as part o eir con remained to 
per a during the present year. This augured well for the future 
year. Indeed, their s were very encouraging ; at the present 
moment a cable to id from Madras to Bengal was lying with 
others at their works. He hoped they continued satisfied with their 
2 per cent. dividend, which the directors were able to give, and still 
lave something to fall back upon if a bad year came. The chair- 
man then read the resolution that the report and accounts be received 
and adopted, that a dividend of 15s. per share be declared, makin 


vith the amount already paid, a 20 per cent. dividend for the year, 
Carri 


and that £61,524 11s. 11d. orward to the next account. 
. À SHAREHOLDER complained of the large amount carried to reserve, 
£20,000 would have been sufficient. — % 

The Cuarnman replied that the business was a very ious one ; 
they might have lost more than half that £60,000 by one accident 
alone. y were safer by having a good reserve. 

The resolution was then put and carried unanimously. The re- 
election of retiring directors and of auditors followed. The usual 
vote of thanks concluded tlfe meeting. 


Keswick Electric Light Company, Limited. 


THE adjourned annual general meeting of this company was held at 
the Court Buildings, Keswick, on Saturday afternoon, R. D. 
Mansuarr, Esq., J.P., Castlerigg Manor, chairman of the directors, 


In moving the adoption of the re 
the CHAIRMAN said the business of the company was increasing, an 
to meet that increase they were obliged to extend the plant. The 
Rsponge to the appeal issued to the shareholders had only been 
partial, but he hoped they would think fit to put a little more money 
into the business to enable the directors to carry out the intended 


supply, which had been very precarious this winter, owing to the 
ne clear and supplied with water. They had not met with the 


Was small, but the concern was d i 
C! young and could not jump into profits 
ut once, Ra new institutions had their ups and downs; yet, con- 
= he difficulties with the water supply and the delay which 
in some 


He h h 
on mart e hoped they would be able to 


L J. J. Spmppmy | i : 
Saino | & seconded the motion, which was carried 
remarked that from some conversation he had had 

* =20mpson, he learned that the position of the company Was 
had been paid fore from the balance sheet, as certain things 
placed to capi fal m revenue which might reasonably have nes 
been , Fapurson said the matters were shown. There would have 
over 11 cer of about £50. The receipts altogether extended only 
that 12 months’ and some only for 7, 8, or 9 months. He estimated 

takings would amount to about £460 as they were 
t and as their arrangements were made. 


viling to eue MATE thought that there were many who would be 


mo i 
“Tet by another £100, 


let to Broatch) said that there would only be 


He was willing to increase his 


current are coming in from day to day, and 


_ the preference shares, and a dividend of 6 


rt and statement of accounts, — 


Col. SPEDDING recommended that efforts should be made to secure 
the necessary way leaves required for their cables, in order to supply 
the light to shareholders who wished to become customers. esa 


A vote of thanks was passed to the Chairman for presiding” 


London Electric Supply Corporation. 
Tax report for 1890 refers to the fire which occurred at the Grosvenor 
distributing station, and states that the directors are assured that with 
the measures now being taken for the equipment of the ent. 
distributing stations, any recurrence of such a calamity will be impos- 
sible in future. The premisés damaged by the fire were insured, and 
are now being reconstructed in the most substantial manner. The 
interruption to business and the loss of income caused by the fire has 


been serious, and the directors regret that it will not be possible to 


declare any dividend upon the preference capital. The portion of the 
year during which supply was suspended is a period at which the 
revenue is, under ordinary circumstances, at its maximum, but owing 
to the severity of the winter revenue in excess of the ordinary rate 
would have been produced, which, had it been received, would have 
enabled the directors to pay a dividend on the preference capital. The 
results of working for the short Fr that ensued between the 
closing of the Grosvenor station and the cessation of supply on the 
15th November, confirms the statement made in the last report, that 
the concentration of the whole of the generating machinery in one 
establishment, under the control of the chief rear au would secure 
material advantages in supervision and economy. During the 
past year statutory powers have been acquired over several Metro- 
litan parishes, which have led to a more economical and beneficial 
isposition of the works. The board are making no applications for 
further powers this yéar, and will limit their Parliamentary business 
to defending themselves against opposing interests. Notwithstanding 
the loss of certain old customers after the fire, new applications for 
large demands are arising 
in certain portions of the authorised area, in which, hitherto, there 
has practically been none. Works are now in hand with a view 
to meeting the material extension of the business which may be anti- 
cipated. Meanwhile, supply of current was resumed on the 15th 
February, and customers are being connected to the new underground 
mains as rapidly as possible. | | | | 


National Company.—The directors of the 
National Telephone Company, Limited, announced last Saturday the 
issue of £350,000 44 per cent. debenture stock, forming part of a 
total amount of new debenture stock which is limited to one-half of 
the subscribed share capital of the company for the time being, and 
redeemable at the option of the company on six months’ notice at 
£110. The capital of the company is £4,000,000, of which £2,494,920 
has been issued. Notice has been given to pay off the i 
debenture stock and bonds. The new debenture stock will then be 
constituted a first charge on the entire undertaking and property of 
the company. 


The Direct Spanish Telegraph Company, Limited.— 
The board have decided to recommend a dividend of 10 per cent. on 
r cent. per annum 
together with a bonus of 1 per cent. on the ordi shares, making 
with the previous half-year’s dividend a total distribution of 7 per 
cent. for the year on the ordinary shares. 


Anglo-American Telegraph Company.—This company 
has opened branch offices at Hay’s Wharf, Tooley Street, London, and 
46, k Lane, for the reception of telegrams to the United States 
of America, &c. Offices will also shortly be opened in Edinburgh, 
Leith, Dundee, Bradford, and Newcastle-on-Tyne. 


The American Thomson Electric Welding Company.— 
This concern is preparing to launch a subsidiary company with a 
capital of £100,000. This will be the American Projectile Company, 
and will manufacture electrically. welded shells out of seamless tubes 
and solid pointed ends. 


Electric Construction Corporation,—Provisional cer- 
tificates for the six per cent. first mortgage debentures are"now ready 
at the offices of the corporation to be exchanged for bankers’ receipts. 


TRAFFIC RECEIPTS. 

The Brazilian Submarine T Com Limited. The receipts for the 
week ending February thet, to £6,114. 

The Cuba Submarine Limited. The 
receipts of the Cuba Submarine Telegraph Com 
month of February, were £8,400, as compared wi 
sponding month of last year. 

Direct Spanish Telegraph Com , Limited. The estimated traffic receipts for 
the month of February, 1801 are £1,958, as against £2,225 in the corre- 
sponding period of last year. 

The Eastern Extension Telegraph Com 


owing an increase 


Limi 


y, Limited.—The traffic receipts for 
the 


corresponding period, 
_ The Eastern Telegraph Company, Limited. The traffic receipts for the month 
of February were £50,155, us against 258,847 for the same period of 1890, or 
an increase of £5,808. à 
The Western and Brazilian Telegraph Com » Limited. The receipts for the 
week ending February 27th, after deducting 17 per cent. 


1 the 
receipts payable to the London Platino-Brasilian Company, were 4,05. 
The West India and Panama eo Ay The receipts for the half- 
mente caine Armes 28th, a decrease of £625 as compared with 


Ss D ich bad been one cause of their success, and would still further 
“ioe inciple by develo a new station which could lend 
| 
| 
| 
| 
| 
| 
| 
| 
| 
UTes] : | 
up | 
| 
“HALLCINENE, ne works had heen denenden hief On wate 
pon | able to rely on it in the future. The directors were 
| to ous to have the alteration carried out as soon as possible. He 
ped the concern would PO OD nrosneronsaly "he balance of nrof 
’ 


paid, 30—32.—Elmore’s Austrian Copper Depositing, 20s., 10s. Di 


Supply Co am Ordinary (£5 
à Pall Mall Blectri ec Light £6, 6 —W 


Debentures 90—95.—Woods Electric Car, £10 paid, 7—1}. 


. Bang Rate or Discounr.—3 per cent.|(29th January,|1891). 


is.—House to House Company (£5 ge 
id), 2—2}.—Manchester Edison and Swan Company, £9 (£ pe ee 88. —108. fully paid 
oodhouse & Rawson Ordinary of £5 (£2 10s. paid), 2— 


oe ELECTRICAL REVIEW. 
SHARE LIST OF ELECTRICAL COMPANIES. . 
Present Stock or Closing Closing Business dom | 
Amount Heme. Share. Feb. ( arch 4). 
250,0007| African Direct Telegraph Deb. Regd. and toBearer| 100 | 99—102 | 99—102 | 99 | 
1,381,380/ Bre Limited Stock 47 — 48 47 — 48 48 an 
2,809,310/ do. 6p c erred eee ben Stock 84 — 85 84 85 854 | 
180,000 Brain Submarine Toi + 123 it 19 ut 
1 a e eee eee 
84,500; Dos. do: Bonds … 100 | 100 —103 | 100 —103 
75,0007; Do. do. 5 p.c., 2nd Series, epayable + une, 1906 .. 
63,416 | Brush Electric aeons Ordinary, Nos - | 
63,416 Do. Non cum. Preference, Nos. 1 to A6 2 2 xd ‘14— 2 xd) 
50,000 | City and South ee Railway, Nos. 1 to 50,000 ... 10 54— 6— 7 64 
$7,216,000 | Commercial Cable, Capital Stock .  …. . $100. 107 —109 108 —110 110 | 108 
224,850 | Telephone Construction and Maintenance, Limited ‘|: 14/- 
20,000 ton & Co., Lad, 7. p.0, Preference Shares, Nos. 1 to 20,000 tock — | 
16,000 Cube Helogreph h, Limited 10 114 104— 11 11 
12,931 ‘Direct t Spanish Tel b, Limited, ... only | 44 
6,000 … 5 9 — 10 94— 104 | 9ù | * 
60,710 Direct U United States Cable, Limited, 1077 - 20. 108 | 104— 108 | 
400,000 Hastern mi Limited, Nos. 1 to 400,000 © 10 14 — 14} 14 — 14} 1 ue 
70,000 Do. 6 p.c. Preference ... 10 15 — 154 15 — 154 15: |. 
0007 D. Debs. issue), re August, 1809 107 —110 107 —110 à: 
1,200,0007 Do. -. 4 p.c. Mortgage De 1) repey Stock 107 —110 - 107 —110 109 107 
000 | Eastern Kxtension, Debt 10 143— 154: 14$— 15} 15 
Do. 5p.c. (Aus. Gov. Su 
91,8007 |4 1 to 1,049, } 100 | 108-106 | 103 —106 
325,200/| Do. do.  Bearer Nos. 1050—3,975 and 4 327—6,400 100 103 —106 - | 103 —106 1055 | 1 
320,000/| Do. 4p. Debenture Stock 105 —108 | 106 | 
Eastern and South African Telegra p. c. 0 | 2 _1n@ 
à redeem. ann. dra drawings, Registered Nos. 1 to 2,343 } 100 | 108 —106 |:108 —106 | 104: 
198,200/ Do. . do. do. . to bearer, Nos. 2,344 to 5,500 | ose 103 —106 103 —106 ove ost 
201,600 Do. - do. 4p.c. Mort. Debs. Nos. 1 to 2016, red. 1909 100 99 —101 99 —101 ae à 
45,000 | Electric Construction, Limited, Nos. 101 to 45,100 . eee 10 5i— 64. 5 — 6. 6} r 
19,900 |*Electricity Supply Co. of Spain, Nos. 101 to 20,000 .. 44— 5. con 
66,750 | Elmore’s French Patent Copper Depositing Co., Ltd, Nos. 1 to 66 750 2 2— 2} 1 2 2 i 
70,000 | Elmore’s Patent Cop iting, Limited., Nos. 1 to 70,000 - 3 — 34 3} 34 
67,385 | Elmore’s Wire Mfg. os. 1 to 67,385, issued at 1 p.m., all pd. 2 1— 1% 1i— 13 Léa 
20,000 | Fowler-Waring Cables N Nos. 301 to 20 300 only 24— 34 24— 34 
180,227 | Globe Telegraph Limited ... ‘10 | 9—> 9 9— 94 94 
180,042 Do.. 6 p. c. Preference 10 | 15 — 153 | 15 — 15} 154 
150,000 | Great Northern mL Company of Copenhagen eo 10 | 168— 174 17-174 | 14 | 0 
15,000! Do. do. 5 p. c. Debs. issue of 1881) 100 
230,000 do. 5 p. c. Debs. (issue of 1883)  . ‘100 105 —108 | 103 —106 xd} : … +, 
9,384/| Greenwood and 7.7 Ltd., Ordinary, Nos. to 14, di 104— 114 _10k— 114 | … et 
5,334] Do. _¢. Cumulative Preference, Nos. 2,667 to 8,000 lo | 11 — 12 11 — 12 si wa 
41,600 ie, Gutta ‘Percha and T ge Works, Limited 10 184— 194 184— 194xd| 194 | 18} 
200,0007 .. do. 44 p. c 100 104 —105 104 —106 
17,000 h, Limited 25 36 — 38 37 — 39 384 | 3% 
11,334 | International Okonite, Ltd., Ordinary Nos. 22, 667 to 34,000 ... 10 93— 93 9 — = sea as 
11,334 Do. do. Preference Nos. 5,667 to 17, 000 10 91— 91— . 
348 | London Limited 10 64— 74 
100,0007 Do. 6 p. c. Debentures 100 108 —111 105—108 xd, …. 
43,900 *Metropolitan Plectrie Supply, Ltd., Nos. 6,101 to 50,000 (es paid) 10 9 9% 
438,984 National Telephone, Limited, Nos. 1. to 438,984 EE + as LE 48— 41 4iÿ 
15,000 Do. * 6 6p. c. Cum., Preference ... 10 123— 13} _12ÿ— 13} 13 
15,000 Do. c. Cum: 2nd Preference’ “(£8 only ar 10 10}— 103 103— 10} oa 
220,000 | Oriental Telephone, Tt, Nos. 80,001 to 300,000 (Lis. only paid 1 — o— | 
9,000 | Reuter’s Limited 9 9 
209,750 of. England Telephone, ‘Limited, Ordinary Nos. 1 to 2,000, } 1 
| 2,501 to 3,500, 98,251 to 300,000 hi. À > | 
20,000 “Do. - 6p.c. Cum. Pref, (£34 only paid) |" 5 23— 3} 3 à 
3,381 | Submarine Cables Trust ‘| Cert. 115 —120 - | 115 —120 a Ps 
78,949 | Swan United Electric Light, Limited (£34 only paid) 5 5 5 | 
,350 Telegraph Construction and Maintenancé, Limited . 12 . 46 — 48 — 48 478 | 
150,000 Do. "do Bonds, red, 1894 100 102 —105 102 —105 
000 United fiver Plate Tecphone Limited 65 — — 
146;128/ Do. . : Spe. Debenture Stock’ Stock 90 — 95 90 — 95 
,2007 Do. -c. Debs., Nos. 1 to 1,000 100 à 
15,609 | West African Telegraph , Limited, 08. 7,501 to cog one: 10 8 —9 — 9 ne 
290,9007 Do. do. 5 c. Debentures 100. 100 —103 97 —100 xd} 1014 
,000 | West Coast of America Limited 10 2— 2 — 4 
150,000/| do. do. 8 p. Debs, repayabie |. 100° | 00 | 
64,174 Western and Brazilian Telegraph, Limited 12 — 124 rs 
27,873 Do. do. 6p. c. Cum. Preferred 73.| | 
27,873 Do. do. do 5 p.c. Deferred ... 7 5 5t— | 
200,000 Do. do. 6p.c. Deben va” 1910 | 100 . | 103 —106 103 —106 one 
0007; Do. 6 Mort. Debs., ” of ’80, red. Feb., 1910 100 103 —106 103 —106 
89,321 | West India and P 10 | 5 | | 
34, Do. Fa pc. 1st Preference... 10 114— 12 | 11i— 12 11 | 
$1,996:000 U.S. Tel. 7 1st Bonds 000 130 120 —125 
175,100 Do. do. 100 | 101 —105 100 —104 aa) 
*Westminster Electric Corporation, On Nos. 101 to 42,953 4 4 
* Subject to Founders’ Shares. | | be 
LATEST Sous QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. ds 
Blackpool Electric Tramway Company, Limited, £10 (£64 paid), 74—78.—City of London Electric Lighting Ge Shares of £50, 


_London 
—Bt. Jamefs 
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THE ELECTRIC TRANSMISSION OF POWER. 


By GISBERT KAPP. 


an following tables to which we refer elsewhere were given at Mr. 
oe second Cantor lecture before the Society of Arts :— 


TABLE I. 
Volts... = H0/107 
Kilogrammes = 
9,810,000 


© y Total current through armature ; c, current through single armature 


 conductor.. : | 
EME. in armature in volts. 
+ Number of active conductors counted all round armature. 


_ p Number of pairs of poles (p = 1 in a two-pole machine). 


n in revolutions per minute. 

y Total induction in C.G.S lines. 

Z ‘ English lines. 

= FT 10° 

for two-pole machines. 

u=27n10 ) 

Electromotive 
| 

| for multipolar machines with 

series wound armature. 
10 | 


Kilogramme-metres = 1615 F 7010 for 
Foot-pounds...:..... = 7°05 z rc10 


_ Kilogramme-metres = -3:23 rrep10 fF 


po 
Foot-pounds..,....... = 1410zrcpl0 | machines. 


machines 


TABLE II. 


TABLE OF WinDING FOR 8-PotE Drum ARMATURE; 202 Con- 
DUCTORS ; SERIES WINDING; BRUSHES (+) 135° APART. 


| | { | 


68 
66 
164 | 189 | 12 37 ro 
2 87 112 13 

162 | 187 | 10 | 35 | 60 85 | 110. 138 

160 185| 8 | 33 | 58 83 | 108 | 133 

a 183 6 31 56. 81 106 | 131 

3 | | | 7%) 1%) 1: 

TABLE IL. 
Mosr Ecoxomtcar. CURRENT FoR ELECTRIC POWER TRANSMISSION. 
Distance in miles, 
De Section of conductor in square inches. 
ns, Terminal volts at generator. 
RE Terminal volts at motor. 
Brake horse-power required to drive generator. 
nee Brake horse-power obtained from motor. 
EEE Current in ampéres. 
Nesiency of generator 90 per cent. ; efficiency of motor 

per cent, 


RLITEEEEE Cost in £ per electrical horse- of gen 

LIT power ou ut of erator. 
in £ per brake horse-pcwer cf motor in- 

uding regulating gear. | 


G = ‘9g HPg Cost in £ of generator. | 
M = 7 HPm Cost in £ of motor and regulating gear. — 


t = 18'2 pa Weight in tons of copper in line. .n 

ME evens pee: Cost in £ per ton of copper, including labour in erection. 

Si ccceoensnees fi Cost in £ of supports of e per mile run. 

Po Cost in one annual ‘brake horse-power absorbed by 

for interest and depreciation’ on the whole 

Capital outlay = 9 74g + + DS + 


Annual cost per brake horse-power delivered 1 + ? igh 


e 
E E 
pute = + 
j-= HP», the current which would be. required if the 
line had no resistance, | er. 


23 
and8 = ÿ? = : then the most economical current at the 
7 16qKD* + BB’ given voltageBis 


V 
+ + BE 
For very long distances the term under the square root approches 
unity and the most economical current the value 27; from which it 
follows that under no circumstances will it be economical to lose more 
than half the total power in the line. | | wees) 


Taste IV.—Cost or TRANSMISSION of Power PLANT, 


lightning arresters, erection, an 


| Cost in £ 
Distance | 
1370 | 86 450 | 640! 560 | 440 | 1880 | 222 
280 | 195 | 600 | 760| 680 | 132 | 1800 | 
280 | 51 600 | 320 | 280 | 60 | 720 | 141 
375 | 90 550 | 520| 480 | 80 | 1,240 | 13:8 
560 | 71 600 . | 440 | 400 | 60 | 1,040 | 146 
280 | 40 700 | 260 | 240 20 640 | 16 
375 | 75 600 | 480 | 440 | .68 | 1120 | 15 
‘500 | 87 500 | 520! 480 | 100 | 1,260 | 145 
1:560 150 600 760 | 720 | 330 | 2,050 | 137 
220 | 93 | 450 | 440| 420 | 232 | 1,270 | 137 
6-250 11 | 900 132 | 110 , 480 960 | 87 
2200 | 51 | 600 . 360 | 320 | 300 | 1,140 | 224 
187 | 60. | .900 | 240! 220 | 18 | 600 | 10 . 
5000 | 41° | 750 | 240 | 200 | 344 | 1020 | 248 
3750 | 220 | 600 1,040 | 960 640 | 2,960 | 13:5 : 
002 | 15 | 600 | 112| 104 8 | 252 | 168. 
260 |. 19 | 70 | 160 160 | 20 | 300 | 205. 
| | 
_* This includes regulating spas, instruments, posts, insulators, 
su on. + | 


THE JUBILEE OF THE CHEMICAL SOCIETY 


Tx 50th anniversary of the foundation of the Chemical Society of 
London, was celebrated on February 24th. There was a general 
meeting of the Society in the afternoon at the rooms of the Society of 
Arts. This meeting was notable for the es of two of the original 
Fellows, Sir Lyon Playfair and Sir William Grove. In the evening 
a soirée was held at the Goldsmith’s Hall, where 50 years ago a few 
men interested in chemistry met together and decided to form them- 
selves into a society for promoting the study of this science. An 
interesting collection of apparatus and speci ‘was . ON. view. 
Amongst the exhibits were some ne to the progress of elec- 
tricity. We will notice them chronologi 
A portrait-medallion of William Gilbert, M.D., author of De Mag- 
nete, founder of the science of electricity. Physician to Queen 
Elizabeth, born at Colchester 1540, died 1603. This medallion was 
executed in clay from the engraved portrait of Dr. Gilbert in the 
studios of the City and Guilds Technical College, Finsbury, by; E. 
Dunkesley, student, and was electrotyped in copper in the electrical 
laboratory of the College, by E. Rousseau. Upon the surface of the 
copper medallion a layer of metallic cobalt was then deposited by the 
rocess invented by Prof. Silvanus P. Thompson,— Exhibited by 
f. Thompson. 


Balance used by Henry Cavendish in his chemical and physical 

investigations. —Exhibited Council of the Royal Institution. 
Galvanic battery used by à ir Humphrey Davy in.the discovery of 
thibited by the Couneil of the Rvyal 


sodium and potassium.— 
Institution. 


| ‘El L ve 
| 
tee | 
| 
tee 
| 
107 B 
104} | | 
1054 | 
| 
à | | 
eee | 
| 
| 
| 
oes D U D | U | D U | D | U | | 
| | | 
44 202 25} 50 | 75 | 100 | 125| 50! 175. | 
z 200 | 23; 48 | 73 | 98 | 1293] 148 | 173. | 
198) 21) 46 | 71 | 96 | 146 | 171 | | 
19-44 | 69 | 94 | 119 | 144] 169 | 
3 194! 17 | 42 | 67 92 117 | 142 | 167. | 
7 192 | 15) 40 | 65 | 90 | 115| 140 | 165 | | 
190 | 13] 38 | 63 | 88 | 113| 138 | 163 | | 
188 | 11} 36 | 61 | 86 | 111| 136 | 161 | 
oe | 184 9! 34 | 59 | 84 | 109] 134] 159) | 
184, 32 | 57 | 82 | 107| 132 | 167 | | 
46€ 182). 5] 30 | 55 | 80 | 105 |-130 | 155 | | | 
- 3! 28 | 53 | 78 | 103| 128 | 153 | | 
| 26 | 51 | 76 | 126 | 161 | 
Le | a | 201 | 24 | 49 | 74 99 |! 124 | 149 | 
ve | 4-1 22 | 47 | 72 | 97] 122 | 147 | 
kr | 197 | 20 | 45 | 70 95 + 120 | 145 | 
12 
eet | 
eee 
0, £38 | 
| 
James | 
y paid | 
| 
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_. Ap s used by Sir B. C. Brodie, Bart., in researches on ozone, 
and the action of electricity,on gases, 1860-1872 :— | 

a. Induction tube for 

b. Gas-holder for preserving “ Electrised gas” over concentrated 
sulphuric acid. | 

c. Measuring pipette, vol. 290-8 c.c. To deliver a constant volume 
of “Electrised gas.” 

d. Absorption bulb and aspirator for measuring residual gas after 
Dr DE of ozone (calibrated at each of the glass points).—Exhibited 

The original copper-zinc couple, the dry copper-zinc couple and its 
constituents, the original air battery and the early form of the air 
battery, invented and used by Dr. Gladstone and the late Mr Tribe. 

Samples of Penang caoutchouc obtained by precipitation by Dr. 
Gladstone and Mr. Hibbert.—Exhibited by Dr. rs croi 

Apparatus used by Warren de la Rue :— 

Specimen cells of the great battery of 15,000 cells used by Warren 
de la Rue and Müller in their researches on the electrical discharge 


gases. . 
Spark micrometer for measuring the relation of potential and 


distance. 
. Tubes used in the study of the electrical discharge in rarefied media. 
Voltameter used in connection with the great battery.—Exhibited 

by the Council of the Royal Society. 

Eudiometer and calibration table with which ethyl was first 
analysed by Edward Frankland, D.C.L., L.L.D., F.R.S. . 3 

Eudiometer for the determination of nitrogen in nitrates and 

Guncotton 0 by the ic di t igni- 
tion.— Exhibited by Sir Abel. 

ps cr apparatus used by W. Crookes, F.R.S., in his investigation 
of molecular 

1. Ap 


physics in high vacua, amongst which may be noticed :— 
‘ to show the dark s round the negative pole. 
When the spark from an induction coil is passed through an ordinary 
vacuum tube, a dark space is seen round the negative pole. The 
shape and size of this dark space do not vary with the distance sepa- 
rating the poles; and only vary slightly with alteration of battery 
power, or with intensity of . 
2. Apparatus to show the conveyance of the molecular stream to a 
_ 3. Apparatus to show the green phosphorescent light of molecular 
4. Apparatus in which the negative pole is a coin; the device is 
ee on the glass by the shinsboeioen ce excited by the mole- 


5. à om to show that the line of phosphorescent light excited 
by a molecular stream in a plate covered with calcium sulphide is 
deflected by a magnet, thereby proving that the paths of the molecules 
are affected by the presence of a magnet. À 

6. Electrical radiometers. 
7. A disc is supported by a carbon rod resting on carbon supports, 
which form amicrophone. Ifa eee be included in the circuit, 
the movement of the disc produced by the impact of a beam of light 
can be detected by the sound produced by the microphone. 
8. Apparatus with idle poles to test the electrification of bodies 
interposed between the poles in the molecular stream. 
- 9. Apparatus to test the effect of the electrification of a neighbour- 
ing conductor on the molecular stream. 
‘ — apparatus used in the investigation of radiant matter, 


1. Vacuum tube with loring pole, used in investigating the 
ee 0 1 condition of a highly usted tube when electrically 
exci 

2. Apparatus to show the action of the electrified walls of a vacuum 
tube on the stream of radiant matter projected from the negative pole. 

3. Apparatus showing that the radiant molecules behave differently 
at a vacuum just short of non-conducting, to what they do in ordi- 
nary high vacuum. 

Original apparatus used in showing that radiant matter is not radiant 
electrode matter :— | 

1. Apparatus showing that all the phenomena of radiant matter can 
be produced in tubes without inside electrodes. 

2. Apparatus used in experimenting on the electrical resistance of 
high vacua. 

3. Double vacuum tube of different electrical resistance. 

4. Apparatus showing that the resistance of vacuum tubes is de- 
pendent on the material surrounding the poles. 

1. Ap o show the phosphorogenic properties of the mole- 

2. Apparatus with cylindrical and corrugated electrode. — 

3. A large number of tubes containing diamonds, rubies and other 
crystals, which phosphoresce under the influence of the induction 
spark in vacua. 

Researches on electric lighting by incandescence, 1881 :— 

1. Structureless cellulose for carbon filaments. 

2. Incandescent electric lamp with structureless carbon filament. 

3. The smallest eiectric lamp, diameter 3°8 mm., weight 1°9 grains 
7°4 volts, 0°6 ampéres, 1 C.P. 

All the above exhibited by Mr. Crookes. 


Original a tus of Edward Daniell, F.R.S. :— 
1. Cell of iell’s original battery. 

2. Daniell’s constant battery (large cells). 

3. Daniell’s gas ba 


gas battery. 
Exhibited by the Council of King’s College, London. 


6, 


PARLIAMENTARY NOTES, 


Tue TELEGRAPH IN THE ISLE or SuHzppy, 


Mr. KnatoHBuLL HuGessen, on Friday last, asked the Postmaster 
general whether he would cause the electric telegraph to be extended 
from Sheerness to the point of Eastchurch, in the Isle of Kent, 

Mr. Rarxes: In reply to the hon. member I am glad to 
that I have arranged to have the telegraph extended to Eastchund 
early in‘ the next financial year, as those who have made application 
to me on the subject have been informed. The extension cannot be 
carried out during the current financial year, as the whole of the 
money voted for works of this kind has been expended. | 


PosTAL AND TELEGRAPH CLERKs. 


Mr. J. Rowxanps asked the Postmaster General whether the postal 
staffs of the offices in Edinburgh and Dublin were now on an 
as — pay, with the telegraphists of those offices what 
official designation had been changed to that of ing clerks, and 
whether he would state if similar alterations were to be made in 
London offices, and if so, when. 

Mr. : To the first and second questions of the hon. member 
the answer is in the affirmative. In reply to the third ion I 
have to state that it is in contemplation to make similar 
in London. 

Lonpon OVERHEAD WIREs Br, 


This Bill having been read a second time, Fg 
Sir R. LETHBRIDGE, moved “That it be an instruction to the 
committee to which the Bill is referred, to consider the ad 
of amending the Bill, so that its provisions may be in accordance wi 


Part II. of the Public Health Amendment Act, 1890.” He said that - 


as the Bill was admitted to be a compromise, the com would 
be more satisfactory, more complete, and more fair if the committee 
were to be instructed to assimilate the provisions of the Bill, as it 
affected the metropolis, to the provisions ot the law as it affected the 
provinces generally. The Public Health Acts Amendment Act was 
passed after a good deal of careful consideration, and its pe 
sions had been found to work satisfactorily in various large 

a — thought it would be well if they were extended to 

ndon. 

General GoLDswortHy said he had been one of those who had 
opposed the Bill of last year, but as now altered he had no objection 
to it. He did not think the instruction was necessary. 

Sir J. Gotpsmip did not feel at all inclined to accept all the 
sions of this Bill. It provided, for instance, that the County 
might charge a reasonable sum for the registration and supervision 
of all wires set up after the passing of the Act. This was adding 
insult to injury. e Company did not want to have their wires 
supervised, and it was not justifiable to charge them for such super 
vision. In all similar cases of public inspection in the public interes, 
the expense of such inspection was borne by the public. The County 
Council were also to have power to provide a number of 
regulating the erection and maintenance of telephonic wires. Owing 
to pressure of private owners, the telephone companies were al 
considerably gg te and any further restrictions might seriously 
interfere with the development of telephonic communication m 
metropolis, which was at the present time far behind the stated 
things in this respect in New York and other American cities. 

Sir J. LuBBock said the clause in the Bill of last year was inserted 
in deference to the recommendation of a committee of this House 


The charge for supervision of wires would not be made on the oy ? 


on whose premises the wires {were affixed, but on the « 
wires. He did not think the instruction was required, but the 
London County Council had no objection to it, as it would leave it 
quite open to the committee to consider the whole question. 

Mr. i. Youran said he would be the last man to detract from = 
responsibility of the London County Council, but the rf law 
the land with regard to overhead wires was clearly laid down = 
Act of the last session, which had been found to work well, 
London ought to submit to the same law. An oot 
Police and Lu Committee had been d, that it mer 
have power to alter the general law of the land. Under mr 
circumstances, he considered the present instruction the 
would move as an amendment, words to make it mandatory 0B 
committee to amend the Bill so as to bring it into 
the provisions of the Public Health Acts Amendments Act, moos! én 

. PowE xx said that 180 towns had adopted the provisions 4 

Act of last year relating to overhead wires. The House, therefore, to 
thought, might view those provisions with confidence, and agree 
the extension of their agen to pee À He supported 
amendment of the right hon. gentleman opposite. | 

Mr. CourtNEy questioned the expediency of adopting 
ment of his right hon. friend, who wished to impose on 
Council the ed van of adopting en bloc the regulations 
overhead es À Pme had been adopted in provincial towns 
thought it wo v 
frs the advisability of variations in the 
tions. He doubted whether the amendment of the right 2 notice af 
for Wolverhampton was in order, for it was usual to mm right 
an amendment which was in the nature of an in! oa. the House. 
hon. friend had sprung this mandatory instruction v pre de 


"If it was to be seriously considered, it would be right to 


iginal instru 
debate. He suggested the withdrawal both of the origin in be 
tion and the amendment. The committee upstairs ought oust 
fettered in their consideration of this subject, and the “000 © agg, 
-Council ought to be givén the op rtunity of 8 in the 
‘mittee, if it could, that the overhead wire regulations ER 


rng 


unwise to prevent the committees upetair . 


Measures, 2 
any opinion 
tommittee, 8 


| 
| 
=+Hudiometer used by John Dalton in his researches.—Exhibited by provinces ou 
bis Council of the Literary and Philosophical Society of Manchester. ses case of Lond: 
Bar of heavy glass made and used by Michael Faraday in the dis- —_——— | a Sir R. a 
covery of the rotation of the plane of eee gars in the magnetic ee in à spiri 
field.—Exhibited by the Council of the Royal Institution. | member for 
fallen from t 
instruction. 
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inces ought not to be made applicable, without variation, to the 


on. 
a explained that he had pro his instruction 
in a spirit of .compromise. The amendment of the right hon. 
u ber for Wolverhampton he could not accept. After what had 
fallen from the Chairman of Committees, he offered to withdraw his 


The SpRaKER said he doubted whether the amendment of the right 
member for Wolverhampton was in 
” Mr, H. Fowzes said that, after the sr intimation, he should 
not attempt to press his amendment. He should object to the with- 
drawal of the instruction moved by the hon. member opposite. 
Sir J. LUBBOCK explained that the London County Council 
refrained from criticising the Bill of last year because London was 


from its operation. In the circumstances, the County 

Council surely ought to be given the opportunity af appearing before 
the committee upstairs. | nl . 

Sir R. LUTHBRIDCE asked leave to .withdraw his instruction, but 
leave was not given. 
: The House divided, and the numbers were— 

For Sir R. Lethbridge’s instruction... «.. 99 
Majority one —16 


TELEGRAPH MESSAGES FOR THE Press AND Pèivare MessaGes. 


“Mr. J. Macrzan asked the Postmaster-General whether his 
attention had been called to a statement in the Journalist newspaper, 
in which attention was called to the inconvenience of the present 
practice of the Postal Telegraph 212. in using one system of 
counting messages for the press and another for private messages ; 
for instance “thirty-four” was charged as one word, and “34” as 
two, although the transmission of the one word involved the use of 
98 telegraphic signs, and of the two figures only 10 signs; “ 1890” 
was charged as four words, but “eighteen ninety” as two, although 
97 telegraphic signs were required for the two words and only 20 for 
the figures; whether his attention had been called to the saving of 
official time which would result from an mn of “+ > 
charges for telegraphing figures as compared with words, and whether 
he would cle the advisability of doing away with a regulation 
of which press correspondents complained, and which caused some 
loss to the State. 

Mr. Ratkes: Before the introduction of the rate of a half-penny a 
word for ordinary telegrams, the regulations governing the charge for 
figures in those telegrams and in press telegrams were the same, every 
figure being counted and charged for as a separate word. At the 
same time all addresses were sent free. When the half-penny rate 
came into operation the addresses of ordinary telegrams were no 
longer sent free, and, chiefly as a concession to those who had to send 
telegrams to houses bearing numbers composed of several figures, it 
was decided to charge five figures as a single word. But in the case 


of press telegrams the addresses were still sent free, and as many as. 


75 words of text during the day and 100 words during the night pe br 
still be sent for 1s., whilst a copy of a telegram of the same number 
of words was telegraphed to any separate town for a charge of 2d. 
No change then, having here been made, there appeared to. be no 
ground for a concession jin the case of press telegrams, which were 
already the subject of such enormous privileges. 


KENSINGTON AND PADDINGTON SUBWAY. 


_ Mr. Baumann asked the First Commissioner of Works whether he 
Was aware that certain persons, on behalf of the promoters of the 
Kensington and Paddington Subway Bill, had already begun to peg 
out portions of Kensington Gardens; whether that had been done 
with his authority ; and whether, in view of the fact that the Bill had 
hot yet passed either the Committee stage or the third reading in the 
House of Commons, he would order the promoters to suspend all 
operations, and to cease interfering with the public enjoy- 
- CoBB further asked whether the right hon. tleman was 
that the plans and sections the railway 
Would cross Kensington Gardens in an open cutting, which would 
afterwards be covered over. 

Mr. PLuxxerr : The Kensington and Paddington Subway Bill has 
Passed à second reading in this House, and it will now be for a select 
committee to examine in detail the arguments for and against the 
re As to those general questions I do not desire to express 

Y opinion one way or the other. I must be prepared to inform the 
—— should it otherwise oe of the scheme, to what extent 
terne of the line would involve any interference with the 
to jadis es of the park. . With that view I called upon the promoters 
phcin + the line which they intended to take by the usual method of 
that nd a" temporary pegs here and there in the ground. I may say 
route, not that the consider 
. 0 no leve e placing of these pegs 
Eyl | degree interfered with the enjoyment of 
3 public. 
wae aT can, satisfy the committee in order to get their Bill, and 
and my bin re pose; satisfy the public in order to get their money ; 


small f th i 
With, part of the gardens at a time would be in 
the 


&Sir'H. Roscoz asked whether pre had been made for 
working the line by electricity or by cable, or whether it was merely 
intended to construet a subway for foot passengers as far the Albert 


Mr. PLunxwrr: Objections were raised by the Science and Art 
Department to the proposal that it should be an electrical my, 
work by cable i of by electricity. So far the difficulty has been 
overcome. The idea is that there should be a getty lag pu 
Kensington Railway Station at South Kensington with the 
ton Gardens. Through the the subway would consist of two 
tubes, and nothing of it would be visible. The most serious alteration 


eee RE the destruction of a certain 
Sir H. Roscoz asked whether the right hon. enter had been 
informed that the running of cars in the i 


the work in the schools ? | | Sic ; 
Mr. Puowxerr: All these objections have been overcome by the 


Mr. Picton asked whether the right hon. gentleman when he stated 
that the assent of the Crown would be necessary, meant anything 
more than the Royal assent which must be Brahe ET PES 

Mr. Prunxezrt : Yes, sir, Kensington ‘Gar are Crown property, 


TELEGRAPHIC COMMUNICATION AT SAWERY. 
In answer to Mr. Fellowes, 
Mr. Rarxzs said: Since my hon. frlend wrote to me in July last, 


only be possible to establish a telegraph office-at Sawtry if the,resi- 
dents are prepared to enter into a guarantee. P I may,take 
this opportunity of explaining to my hon. friend and the House that 
in cases of telegraphic extension the Postmaster-General has no option 
or alternative as to the course which he is bound by Treasury regula- 
tions to follow. | 
Mr. Fecrowes asked whether the — hon. gentleman would 

before the Treasury the question of the great difficulty a fe 

in finding in poor co 


NEW PATENTS—1891. 


2,798, “ Improvements in solutions and salts for electro-deposi- 
tion and other purposes.” H.J.Aurman. Dated February 16th. 
2,834. “ Automatically recording the value of shots | — target 
by electric apparatus.” . H. Exton. Dated February 17th 
2,840. “ An improved method of heating curling tongs or irons by 
A. H. Warson and F. E. Anronma. Dated February 
1 


2,862. “ Improvements in electric fire engi nia yplicable to 
Dewar. Hated Beb- 


other electrically propelled vehicles.” M. W. Dewey. 
ruary 17th. (Complete) 
2,866. “ Improvements in electrical measuring i pe À 
(Communicated by E. Weston, United States.) Dated 


LaKE. 
February 17th. (Complete.) 
2,876, “ Improvements in the application of electricity to various 
useful purposes.” E.R. Dax. Dated February 17th. | 
2,902. “ An improvement in electric locomotives.” G. S. Gaim- 
ston and E. Wizson. Dated February 17th. # 
2,985. “ Improvements in apparatus actuated by electricity for. 
stirring, and turning over malt and n.” E.Epwarps. (Commu- 
nicated by J. Sandt and H. Sturm, y.) Dated February 18th, 
(Complete.) 
2,999. “ Improvements in electric arc lamps.” H. H. BiGLAND 
and J. Burns. Dated February 1 | 


3,003. “ Improvement in element for electric battery.” E. W. 
MAYER. February 19th. | 

3,030. “ rovements in propelling vehicles by means of elec- 
tric motors.” M. R. Wamp. Dated February 19th. 


3,127. “ Ap tus for automatically indicating loss or diminu- 
tion of A pren circuits.” W. Cauyt. Dated February 20th. 

3,198. * Improvements in galvanic batteries.” F. Pouprovux. 
Dated February 21st. ; 

3,199. “ An improvement in electrical switches.” H.C. HABOLD 
and R. JENKINS. Dated February 21st. 


| 
| | 
| 
| 
| 
| 
interiere With the scientilc given 10 the | 
of Science and in the large school connected with the City of London | 
Guilds Institute. Did he know that arrangements had been out À | 5 
which the construction could be carried on without interfering ; 
| 
| 
my attention has not again been to the question of the exten- | 
sion of the telegraphs to Sawtry. In answer to a question which he | 
put to me in this house about 18 months ago, I explained that the ad 
main wires could not be made available for serving a telegraph office | 
at Sawtry. I shall be very glad to have further inquiry #4 but I | 
fear that, unless the circumstances have al changed, it will | 
| 
| 
} 
| 
| | 
he would allow the receipts from telegrams coming in to go 
the guarantee fund, in the same way as the receipts from telegrams | 
going out were allowed. | 
Mr. Raïxes : I shall be very happy to make a representation to the | 
Treasury ; but I do not know with what success it will meet. | 
| | 
| 
| 
| 
| 
| 
| 
| 
K » they will not be allowed to be operations in 
understand that, if all were | 
by the Re - Bill were passed by the committee and afterwards | 
course that it’ he assent of the Crown would still be required. The 
it proposed to take i in sections, 
terefered 
ences for 
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OF PUBLISHED SPECIFICATIONS, 1890. 


6,156. “An improved electrical switch for the better and more 
safe means of breaking the continuity of an electrical circuit of high 
voltage, and again establishing the same.” G. Scuunrz. Dated April 
23rd: 6d. Two contact pieces are secured to a base constru of 
incombustible and insulating material; on this base is mounted a 
bridge piece supporting the working lever and cover of the switch. 
A wedge formed of copper is mounted on the long arm of the lever, 
but insulated from it. is wedge is forced by the lever between the 
contact pieces, the movement being assisted and secured by the action 
of a short spiral spring, placed in such a position as to act against 
three pivots, of which two are upon the lever. 1 claim. 


. 8892. “A new or improved method of insulating electrical con- 
ductors and conduits for the same.” A. Murmxxap and C. R. A. 
Wricut. Dated June 9th. 6d. The inventors cut parchmentised 
pere card into strips, and wrap these round the conductor longi- 
inally or spirally, and unite the edges or junctions of the paper 
with'a suitable cementing material; or the strips may preferably be 
brushed over with, or soaked in, the cementing mon À before wrap- 
ping round. 4 claims. 
10,076. ‘“ Improved safety connections or couplings for electric 
condu ” BR. H. Govuzp and T. Gorrscxarx. - Dated June 30th. 
6d. Relates to a safety connection or coupling for electric con- 
ductors, the object of said invention being to entirely interrupt the 
electric current between two carriers, standards or by auto- 
matically interrupting or cutting out the connection between the 
said standards in case the wire should be broken or otherwise 
severed. The possibility of transmitting current by contact with the 
depending wire is entirely prevented by the ends of the wire being 
automatically released from their connections, so that the conductor 
by cut out for the entire distance between two carriers or standards. 


10,868. “ Improvements in electricity meters.” E. px Pass. 
(Communicated from abroad by E. , Of Paris.) Dated July 
12th. 8d. Relates to a wattmeter of intermittent integration, and 
whose movable bobbin is suspended from a balance beam. 6 claims. 


11,017. “ Improvements in or relating to conduits and nent 
way for electric railways, cable railways, orthe like.” W.P.THompson. 
a communication from'abroad by J. Lynch, of America.) Dated Jul 

th. 8d. Has for its object the production of a drainage conduit 
composed of an electric non-conductor for effecting the drainage or 
removing of all water, dirt, trash, &c., which collect in an underground 
electric conductor chamber, and conveying the same at suitable 
points into manholes, and from thence to sewers through branch pipe 
connections. 5 claims. | 


11,699. “ Process for obtaining chlorine and bromine by the aid of 
electricity.” G. Nanunsen. Dated July 26th. 4d. Claim:—The 
process for obtaining chlorine and bromine by the aid of electricity, 
pounds and carrying out the at a low temperature 
substantially as described. 


12,247. “Improvements in and relating to electric lamps or light- 
ing apparatus.” H.H. Lake. (Communicated from abroad by G. C. 
Pyle, of America.) Dated August 5th. 8d. -Consists in certain 
details of construction and arrangements of parts, whereby an even 
‘and regular feed of the carbons is maintained, whereby said carbons 

are firmly supported in proper relation, whereby an equal resistance 
is maintained in said carbons notwithstanding their varying lengths, 
_ and whereby the lamp is enabled to withstand sydden shocks with- 
out disarrangement of the mechanism of varying. the intensity of the 
light. 10 claims. | 

12,566. “Improvements in electric arc lamps.” E. C. Russerz 
Dated August 11th. 8d. Consists in the combination of a vertically 
moving and intermittently rotating disc carbon and a pencil carbon, 
mme so as to stand vertically in the bottom of the lamp frame, 
and in the means for moving and controlling the disc carbon as 
described. 9 claims. | « 

12,628. “ Improvements relating to the welding of metals by 
electricity.” H.E.Fowzmr. Dated August 12th. 8d. Claims:— 
1. The method of welding metals by the aid of electricity which 
consists in holding the parts to be welded in contact, and causing an 
electric current to traverse the joint, then cutting off the electric cur- 
rent and applying external heat to complete the welding. 2. The 
method of welding metals by the aid of electricity which consists in 
holding the parts to be welded in contact, and causing an electric 
current to traverse the joint, then cutting off the electric current and 
applying external heat and pressure to complete the welding. 3. 

‘he method of welding metals by the aid of electricity, which con- 
sists in holding the parts to be welded in contact and causing an elec- 
tric current to traverse the joint, then cutting off the electric current 
and applying external heat and pressure, and working the joint by 
rollers or hammers to complete the weld. 


13,006. “Improvements in welding or otherwise working metals 


by electricity, and in apparatus therefor.” H.H. Laxe. (Commu- 
nicated from abroad by Prof. E. Thomson, of America.) Dated 
August 19th. 8d. Consists in passing through the metal a current 
of sufficient volume to soften or render the. same plastic, and then 
swaging the metal into the form desired in a drop press. Consists 
further in applying pressure to the metal while heated to plasticity 
by the p of an electric current, and then swaging the metal 
w still hot from the electric heating into the form desired by a 
swage applied in a line transverse to the said line of pressure. 5 


CORRESPONDENCE. 


Transformer Efficiency. 


With reference to the discussion on this subject now pro. 


ceeding at the Society of Electrical Engineers, allow me i 


og out that the efficiency of transformers can conveniently 
tested with fair accuracy by any of the makers, if { 


will drive their alternator with a suitable continuous carré 


motor and note the increase of current required when a hank 
of transformers is switched on. It is very probable this 


method has been employed, but if so, it would be well - 


publish the results, as many electricians have more faith jn 

continuous current measurements than in any others that can 

be made. I have found the great,difficulty in testing trang. 

formers is to make sure there is no abnormal heating 

by partial short circuits between the turns of wire duet 

moisture in the insulating varnish and cotton covering, 
Leslie Miller, 

February 27th, 1891. | 


‘Storms and Telegrams. 

I feel that it is a sacrifice of dignity on my part, but as 4 
final reply, I will shelve such rather hit urt by silence the 
poor feelings of one unknown. Re: 

Referring to the letter by Jno. McDonald in the Reviey 
of 27th inst., I beg to say that, as he seems to kn 


know 
something about me and my career, and as I am totally 


will kindly publish his designation and ad 
happy to enlarge upon his letters in a proper manner, and 
thereby put him right, especially in regard to. the : 
ment of the A and single stay poles, and I will also give him 
the actual and indisputable number of such poles that gave way 
through insecure packing close to Inverness—nowhere else, 
Until he complies with this moderate request he will, Fam 
afraid, be always in ignorance. re: 
Arthur E. Gilbert... 
February 28th, 1891. reg 


P.S.—I think, Sirs, you should establish a rule to the effect 
that, should any writer’s name and address be desired, it 
shall be published in accordance with such desire, especially i 
matters pertaining to electricity, with a view of 
superfluous, and prints correspondence. The rule, o 

rinciple, would be similar to that adopted in our Houses of 
arliament, when a member’s conduct becomes in 


and no real gentleman would, in my opinion, ny: 7 | 


[This correspondence had better cease.—Eps. ELEC. Rav.) 


Kennedy’s New Electrical Distribution Method. 


Messrs. Mavor and Coulson’s letter under above heading 
would have called for no comment from me had the br 
aside to make a statement regarding my method o 
tion, which statement they do not attempt to suppor by 1. 
or argument whatever. They say that the system | 

atten has the advantage over mine “i simplicily, and that 
it certainly accomplishes all that my method proposes, . ' 

They have only read a very m account of Patten 
and Kennedy’s methods, and upon that slight acquaintance 
with them rush into print with such a positive comparison ® 
above, a comparison I consider very unfair. : 

‘Whether Patten’s or Kennedy’s method, or neither, of 
both methods are to be the successful methods of the futam 
remains to be seen in the future; these are deep questions 
which cannot be settled in the flippant, off-hand, unsupported 


Patten’s method may succeed ; there is plenty of room ‘ 


us both. 


my own method, I am in the hope that I easily show 
that this new duplex pulsating sates is by far the simplest 
method, and that it accomplishes much more than the Let 
posals of any other inventor. If. I don’t do this, then 1 
open to anyone to expose my failure; but the exposition 
be by rational proofs, not the mere opinions 
of a 


SAFERES LE 


SEER 


goa 


| 
| books of the Institution of Electrical Engineers), if he 
methods of Mavor | Coulson. Ry 4 
Patten’s method and Kennedy’s method are entirely 
at the same results. I sincerely 
I am thoroughly well acquainted with both methods, and 


Bee 


the working of 


—— 


Vance 6, 1891.] 
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padioally, Paitén's system and Kennedy's system differ. 
Patten “a one alternating current and splits a into its two 


t parts + and — waves ; he sends all the positives 


into one circuit, all the — into another circuit ; he then re- 
combines them to form a true alternating current, or to form 
«midirection pulsating current (which evidently must pul- 
sate no less than 50 per cent. +), and by combining the two 

circuits with a third alternating current, he proposes 
to accumulators. | 


In Kennedy’s system #10 alternating currents in quadrature 


are simply rectified and combined in series for constant cur- 
rent, and also for constant etising either in series or 
parallel, and for alternating effects they are combined in 


parallel, magnetising oppositely. 


| | Rankin Kennedy. 
Glasgow, February 28th, 1891. 3 


7 


par: Cantor Lecture. | 
The Secretary of the General Electric Power and Traction 
Company, Limited, sent you for publication last week copies 
of two letters which passed between me and his company, 
but he omitted to send you a copy of a letter I had pre- 
viously sent to the company. In justice to myself, 1 must 
ask you to also publish this letter :— 


[copy.] | 
Erba, Wimbledon, February 20th, 1891. 


Messrs. The Electric Traction and Power Company, Limited, 
Maldon Crescent, Prince of Wales Road, Kentish Town. 


Dear Sirs,—I was surprised to hear last night from your Mr. Snell 


* that he considers the figures I gave in my Cantor Lecture, with 


reference to the Barking Road Tramway, incorrect. When, towards 
the end of last year, I applied to Mr. eue for information about 
cars, 1 was under the impression that this 
gentleman was the member of your company who had the entire 
control of your traction work, and I, therefore, took the figures which 
he gave me as authentic and correct, If, however, as Mr. Snell 
asserted last night, the figures are not correct, it appears desirable 
that the n corrections should be made in the tables I yes at 
the Society of Arts lecture, and I shall do this if you will ki 
supply me with the exact figures. 


Yours faithfully, 
GisBERT Kapp. 


Ro of your readers seeing only the two letters you pub- 
A last week would naturally come to the conclusion that 
the immediate cause of my withdrawing the disputed tables 
for correction was Mr. Mackenzie’s letter, and that his hint 
about legal proceedings may have had something to do with 
it, This, however, is not so. . I gave the figures under a mis- 
nsion as to the exact relation between Mr. Frazer and 
company, and as soon as I discovered that these y ory 
were repudiated by the company I ‘offered to correct them. 
To this letter the company made no reply, and also ignored 
it when sendin some of the correspondence to you. I now 
tsk you to publish it, in order to dispel the impression that 
Thad to be asked to do what any fair-minded person would 
do on his own accord. 
As to your remarks in your article on the “ Cost of Electric 
on" about my tendering “a kind of apology,” and 
not being able to “substantiate the pessimistic views,” &c., I 
py remind you that I did not express any personal views, 
Fr te could not form any on the working of the Barking 


, give rsonal opinion on such 
a8 mathematical theory or facts which 
, Can himself test ; but when it comes to matters of ad- 
rr einenen, he can only give such figures as are given him, 
aber cannot undertake to vouch personally for the correct- 
Tr figures. I gave in my first lecture the figures 
rue . the Mr. Frazer, because I was under the impression 
ne time when these figures were compiled and given 
business Frazer was at the head of the company’s traction 


; but as soon as I found that I was mistaken, I was 


Squally ready to replace these fi | 
gures by others supplied b 
who has now charge of this 
Y be. In neither case can I personally vouch for the 
eee aby the figures, but must simply give them on the 
mity of my informant. The company tell me that Mr. 


Frazer's figures are wrong, and I therefore withdraw them ; 
if the company give me their own correct figurés, I shall 


Some one has played a fine. joke and taken. sad liberties 
with the ge or name of my.friend Monsieur Wilfrid de 
e signature of the extraor- 


Fonvielle, which appears as 
di letter on page 287. | srl 
t wit, what cogency! Faraday, by using a horseshoe 
loadstone (in 1831), thereby anticipates production of a 
horseshoe electro-magnet by Sturgeon in 1825. C’est er- 
cellent—mais ce n'est pas sérieux. | 
What a famous idea to refute my Cantor lectures! How 
admirable to produce authentic documents in the of La 
Lumière Electrique (where, by the way, nothing of the sort 
has appeared since the publication of my lectures) to upset 
“ istorical .statement concerning 8S n! What a 
colossal success, that I in the face of “so formidable a docu- 
ment ” should have “retreated somewhat!” 

“ Retreated” somewhat! Bless his honest heart, what 
does the man mean ? I have not altered a line of the lecture 
about Sturgeon since it was printed ; and that was a week 
before its delivery! Vive la France!’ He has retreated, ce . 
perfide Albion, since the so. formidable document was pro- 
duced to him. 

Didn’t know about Ampére and Arago? Well, it is 
curious that I didn’t, seeing that I expressly mentioned their 
work, and gave foot-note references to their original 

Now, really, don’t Png think that if the writer of that 
letter had been M. de. Fonvielle, he would have known the 
difference between a horseshoe magnet of Siberian loadstone 
and an electro-magnet ? But that is a mere detail; let it 
pass. And, lastly (which is the eo joke of all), he 
would have known the difference between—well, you know 
who—and Mr. Cromwell Fleetwood Varley, F.R.S., the cele- 
brated electrician, who died‘in 1888. The joke is that the 
writer of that letter didn’t know the difference! Voila! 


| Silvanus P. Thompson. 
March 2nd, 1891. f : 


[Prof. Thompson is quite at liberty to peruse. M.. de 
Fonvielle’s origina] letter if he chooses to call pen us, but 
the gr joke of all appears to us to be in the fact that 
our Parisian correspondent is likened to a Rip. Van Winkle 
who has been sleeping for ney 10 years, or is it that as 
S. A. Varley so often mentions his late brother Cromwell, 
M. de Fonvielle has. learnt to believe in his resurrece 
tion ?—Ens. ELec. Rev]. 


The Letters of Sir William Thomson and Dr. Silvanus 
Thompson.—Quieta non Movere. : à 


In reply to Sir William Thomson's letter, I would remark 
there are two sides to most questions. Could we have 
changed places, I think Sir William Thomson himself might 
have come to the same conclusion, as I reluctantly did, viz., 
that the reasons which stood in the way of complying with so 
reasonable a request as that of wishing to be supplied with a 
duplicate copy of the authorised standard were mainly diple- - 
matic. I put it to Sir William Thomson, what would he — 
have thought of me if, after promising to supply him with 
a few resistance coils I kept putting him off without vouch- 
safing reasons for doing so ; and if, after months had elapsed, 
and Sir William Thomson in the mean time had been put 
to serious inconvenience, not to say loss, I then coolly told 
him that the matter had been placed in other hands. ia 
I never had any intercourse other than officialewith the 
late Mr. Fleeming Jenkin ; he was in my case simply the 
representative of the B.A. Unit Committee, and the facts are 
as I have stated. Happily for errr À men’s private lives — 
often afford a strong contrast to that of their business lives. 
I take blame to myself for having mentioned Pleeming 
Jenkin by name, but I was betrayed into doing so by what 


| | 
insert them. | | | 
| Gisbert Kapp. | 
if 
| 
| 
| | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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Dr. Silvanus Thompson had previously said. I must be 
allowed, also, to my sincere regret that in the passage 
mildly commented upon by Sir William Thomson I was not 
more suct in combining the swaviter in modo with the 
fortiter in re. 

Sir William Thomson took an active part in work of the 
committee ; would it be too much to ask him to kindly in- 
form me-how it was that the official representative of the 
committee did not keep faith ? When all is said and done, 
it was I, not Mr. Jenkin, who was the injured party, but Sir 
William passes this over in silence. I myself had every 
reason personally to regret that. the B.A. Unit Committee 
was ever formed, but not so Prof. Fleeming Jenkin -and 
other members of the committee who not only réaped honour 
and glory, but were rewarded in some cases for their labours; 
I think, with foreign decorations. In the case of Mr. Jenkin, 
I believe his connection with the committee was a stepping 
stone to a professorship. ER 
__It seems to have been quite forgotten that the late C. F. 
Varley was the first to sg er exact measurements in 
connection with telegraphy. In this, as well as in most of 
his other useful work, he received very considerable assist- 
ance from his brothers, and at the time the B.A. unit com- 
mittee was formed (1862), the Varley unit introduced. in 
1854-1855 was in general use in this country and also in 
America, the sole manufacturers of resistance coils. in the 
United Kingdom being the firm who were the manufacturing 
introducers of them, and of which, in 1862, I was the active 
partner. | 

So soon as the B.A. committee was formed, C. F. Varley 
assented to the abandonment of the Varley unit, and his 
doing so involved my firm in a considerable pecuniary loss, 
for not only were our standards at once rendered valueless, 
but the manufacture of resistance coils was stopped from the 
date of the formation of the committee (1862) until after 
the issue of the B.A. standards in 1864. Ea 

Now, seeing that the Varleys between them had created 
an altogether new industry, which was completely checked 
just at the time it was beginning to assume commercial im- 

portance, I think we had certain claims for consideration at 
- the hands of the committee. . 

Before incurring the further expenditure which the change 
from the —- to the B.A. unit necessarily involved, it was 
not unreasonable that I should want to make myself sure 
that the authorised copies of the standard issued were true 
to one another, As a practical man, I was not conscious of 
any difficulty in multiplying copies, and at the present time 
it seems quite inexplicable to me that there should have been 
any difficulty in the matter. There either was a difficult 
or the committee, for reasons only known to themselves, did 
not consider it desirable to supply men like myself with more 
than one copy. Sir William Thomson could possibly throw 
light on this point. 

Now, I maintain that the B.A. Unit Committee should 
not only have recommended manufacturers to supply them- 
selves with more than one copy, but that they should have 
refused to supply single copies, on the ground that it was 
very desirable that the resistance coils made by all manufac- 
turers should agree as closely as was practically attainable. 
Could I have obtained the six copies ordered, and which I 
was given to understand in the first instance would be su 
plied, we should have been able to have ascertained the 
perpeatage of difference between the copies, and from the 
average I should have obtained a more correct base to com- 
mence building upon, and not.only could the firm have made 
sure that their own standards agreed with one another, but 
we could have then guaranteed that the resistance coils we 
manufactured were true to the authorised standard. This it 
was ae to do because of the way the firm were treated 
by the B.A. Unit Committee through their official represen- 
tative. Under the circumstances which have now been de- 
scribed, I would ask, Was it very surprising that I should in 
the end have arrived at the conclusion that, for reasons I 
will not attempt to specify, it was not thought advisable to 
afford me the opportunity of comparing the copies of the 
authorised standard issued, one with the other ? 

. Exception has been taken by Dr. Silvanus Thompson to 
my. having suggested that the official reports of the pro- 
ceedings of the committee did not contain a detailed account 
of..every hitch and every mistake made, and I am told that 


my conduct is “nothing short of infamous.” Offence has 


_ as a matter of fact, in the letter so 


who read his book, that my 1866 


also been taken because I have not apologised at tonte, 


upon by Dr. Thompson, I said that if Sir W 


whé was a member of the committee at its inoeptioi 


feel himself justified in making a certain plai 
dabouring ‘under error, and would apologise for havi 

a misstatement. Well, Sir William written 
remarks are confined to an expression of the high esteem he 
had for his friend, the late Prof. Fleeming Jenkin, 
think L 
further notice of: the: scholarly contribution to. polite:ti 


ture which Dr: Silvanus. Thompson has thought fit 


us with ; the letter. of mine to which it professes tol'he 
response, seems to; have had a similar effect on the learna 
doctor, as a red rag sometimes, has upon an angry bull, : ‘Dp, 
Thompson’s accomplishments and oo of verbal « 

sion are known to be great, but I think he may be fil 


might ‘be misunderstood did I not take ‘some 


congratulated on having surpassed all previous efforts in 


this, his latest literary composition: 
I am not wanting altogether in a sense of the ridiculous 
and the communication I am now discussing is certainly 
unique. I note the heading, “ Mr. Varley’s blunder and his 
way out of it.” I. note, also, such sentences and words a 
“egregious blunder,” discreditable and incredibly mean coun,” 


&c. “Characteristic deliverances of Mr. 8. Alfred Varley— 


Joule is dead, Maxwell is dead, Jenkin is dead. These a 
the men over whom a Samuel Alfred Varley dares attribnte 
his own incapacity of intellect. These are the men over 
whose supposed mistake he exultingly blew his own trumnpel, 
&e. . . . - Detected in this error. What does this 
person do? Apologise? No: that is not sufficient for one 
of such superior mental fibre.” “ It is nothing short of in- 
famous,” &c. 


Might I suggest to one so gifted as Dr. Silvanus Thomp- 


son. To one so qualified to raise the tone of science, and 
that of the students who look up to him for guidance, 
that he might with advantage study the passage in the 
play scene of Hamlet—“I think the lady doth 

too much.” Prof. Huxley has said that nothing is of more 
importance to the man of science than that he should appre- 
ciate the value of style, and a great master of style be tells 


us has put it on record that le style est l’homme même. Al 


revious masters of style must now take a back seal. 
Dr. Silvanus has not been content to follow. He has soared 
higher. He has created a style. It is no small feat to have 
compressed within the space of less than half a ‘column of 
letterpress a dictionary of expletives, and so varied, and. a 
the same time so complete a collection -of. Thompgomian 
elegances as the learned jaro has done, and then the read 
of it is so plain and clear, if it be studied in connection wii 
my own article, “ Posthumous Scientific Honours, and. the 
letter of mine which appeared on February 20th ; evidente 
was there adduced which went to show that on. males 
relating to scientific history, Dr. Silvanus Thompem 
was not always absolutely reliable. Attention was as 
called to the fact that in the earlier editions of “ Dynamo 
Machinery,” no mention whatever was, made of BY 
1866 machine, the first self-exciting dynamo ; 
it was further pointed out that there was a reference 


to my original dynamo in historical notes of the last edition 


of “ Dynamo Machinery,” where it has been 80 described 
Dr. Silvanus Thompson as to convey the impression to those 
machine nob 
self-exciting dynamo. Now, if I may for once. 
of be permitted to few of 
copyright property of Dr. Silvanus hom 
« say, “ Detected and confronted 
plain statement of fact.” What does the learned doctor 
“ Apologise ? No. He takes the discreditable and incredibly A ws 
mean course” very commonly resorted to by a oman ge 
of legal practitioners when they have cases to defend, wii®. 
they well know to be, absolutely unsound. came 
i do not know whether Dr. Silvanus Thompson", 
pletely exhausted his evidently well-stocked ol 
classical elegancies, but I must be excused if 1 pass + 
decline to take any notice of further contributions #0 


pen. 


| S. Alfred Varley. 
February 28th, 1891. | | 


| 


| 
| 
| 
390 THE TELEGRAPHIC JOURNAL AND 
| [Manon 61808 |. 
| 
FA 
| OF 
| 
| 
| 
| 
| 
| 
| 
| An 
| 
| 
| AN 
| 


+ 


y 
THE 


JOURNAL AND ELECTRICAL REVIEW SUPPLEMENT, 


NEWCASTLE-ON-TYNE, 


17, COLEMAN STREET, LONDON, EC. 


DYNAMOS| 


WHEATLEY KIRK, PRICE & GOULTY, 


ELECTRICAL AUCTIONEERS, VALUERS 


ARBITR ATORS, 


TER ELECTRIC & GENERAL INVESTMENT. C0. 


Offices :—1 & 2, GREAT WINCHESTER STREET, LONDON, E.C. 


His Grace the DUKE OF MARLBOROUGH, Chairman. 


The Company has been formed FOR THE PURPOSE OF 
FACILITATING THE PROMOTION AND DEVELOPMENT 
OF UNDERTAKINGS for Electric Lighting, Traction, Trans- 
mission of Power, and other industrial uses of electricity. 

Communications may be addressed to— 

J. CECIL BULL, 


Genders. 


BOROUGH OF BEDFORD. 
ELECTRIC LIGHTING. 


FT Corporation of Bedford having obtained a provisional 

order for supplying electricity in the Borough, which requires 
them within two years from the 4th August, 1890, to lay mains 
through certain streets in Bedford, and subsequently to supply 
other parts of the Borough on the usual requisitions, the system 
adopted being subject to the approval of the Board of Trade, invite 
tenders for the public lighting of the Borough, for a term of years, 
at a price per lamp. ; 

In the event of a tender being accepted the tenderer will be 
offered for the same term of years, without payment of any kind, 
all the privileges and the profits to be derived from private light- 
ing and supplying motive power within the Borough. 

_The map of the compulsory area may be seen and further par- 
ticulars obtained at the Borough Surueyor’s Office, Corn Exchange, 
Bedford. The authority do not bind themselves to accept the 


lowest or any tender, 


Bers tenders marked “ Electric Lighting Tender” to be sent 
the undersigned on or before the 31st. day of March next. 
Dated the 19th day of February, 1891. 


T. S. PORTER, 
Clerk to the Urban Sanitary Authority. 4281 


ESTABLISHED 1880. 


Railway Engineer 
lustrated Monthly Review of the Construction, Machinery and 


of Railways. 
MONTHLY, ONE, SHILLING. 


4 Valuable Work for Reference, illustrated with large 


An 


Of Locomotives and : 
Be ts a way À Stock ; Bridges and all 
ANN SUBSCRIPTIONS, IN POSTAL UNION, 14s. 
(Payable in Adva 


| nce, including Postage.) Specimen Copy Post Free, lu. 
à LRQ . 
M: 5, CATHERINE ST., STRAND, LONDON, W.C. 


UTHOGRAPHED WORKING DRAWINGS 


. CHEAP PREPAID ADVERTISEMENTS, 
Relating to. Situations Vacant, Situations Wanted, Businesses 
Wanted, Businesses for Sale, Patents for Sale, Specific Articles of 
any kind Wanted, or for Sale or Exchange, are inserted at the 
rate of ONE PENNY Per Word (minimum 1s.). = : 

Three consecutive Insertions for the Price for Two. _ 

®.* This Scale does not apply to Trade Advertisements, terms for which 

can be had on application. 


ANTED travellers with good connection among opticians 
and ironmongers tointroduce apparatus in general demand 
on commission.—Apply by letter in first instance to “C.C.,” care 


of Bares, Henpy & Co., 87, Walbrook, E.C. 4300 


LECTRIC Light Engineer seeks appointment; four years 
outdoor manager to well-known firm, and has lately had 
experience in central station desiga.—Address, No. 4,297, Exxc- 
TRICAL Review Office. | 4297 


ANTED ; Situation as engine-driver, &c., had charge of 
incandescent installation, good testimonials.—“ W.” 11, 
St. Ann’s Gardens, Queen’s Crescent, N.W. 4298 


DVERTISER requires re-engagement. Theoretical training, 

two years in central stations, and 14 year in mechanical 

works, good references.—4,299, ELectaicaL Review 
ce. 


frrecreicur, six years’ ence in maintenance of most 
important lines, seeks employment in Telegraph or Tele- 
poses work. Speaks French and Italian. Highest ref 


erences.— 
ddress, Z., care of E. M. Townshend, 266, Burdett Road, Com- 
mercial Road, London, E. 4304 


NCANDESCENT LIGHTIN in charge, or in 
connection with above, home or abroad, wanted by 

electrician ; 23; honours-man and medallist ; experienced in ship 

work.—A. I. E. E., 10, St. Michael’s Place, Brighton. 4302 


LECTRIC LIGHTING.—Experienced man (German) desires 
re-engagement. Well educated; 6 years with first-class 
London firms.—Address, 4,283, Enecrraicat Review Office. 


by Engineer, engagement as Chief Draughtsman, 
_ Assistant Works Manager, or other responsiblé position. 
Extensive experience in the design and manufacture of dynamor, 
motors, &c., for all purposes. Excellent references.—Address, 
4276, Ezxcrricaz Review OFFice. 4276 


T'RACINGS neatly, accurately, and promptly executed by 

skilful tracers at moderate terms.—Addres:, J. Epwarps, 
4, Cleveland Street, W. Advertiser will call on receipt of post- 
card. — 4269 


Seg ee ty instruments in good condition for sale. Letters 


‘Rhwmkorf Coil, 10 inch spark (Apps) 

1 0 il, 10 spar pps). 

1 Voltmeter (Cardew). 

1 Electro-dynamometer, slate base, (Siemens). 

1 Wattmeter, slate base, (Siemens). 

1 Ampéremeter (Ayrton & Perry). 

2 Voltmeters (Thomson). 

1 Photometer. 

2 Tangent galvanometers, &c. 4301 


( N SALE.—Lever system of electric lighting. The ‘‘ Lever 
Arc Light,” with patents for United States, the property of 
the inventor, the late Mr. Charles Lever, of Bowdon, Cheshire. 
Awarded Her Majesty’s Government Diploma of Honour, London, 
1883.—For particulars, apply to Denpy & Parersoy, Solicitors, 
5, Cross Street, Manchester. 4308 
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AND | | London Warehouse: F. WINTER, | 
| 
§, QUEEN VICTORIA STREET, LONDON, EC, | 11396 LONDON WALL WOOD STREET E.O. 
And Albert Square, MANCHESTER. 1549 | 
| 
| 
| 
| 
| 


THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW SUPPLEMERT. 


OR SALE A 24-Volt Cabinet Battery. , 2 feat square T 

by! 8 féet thigh, D’Humy systén, us experiments, | 
g as Hew, very Comp ict aud well made. Cost price £  . 
Cah be:cha with bichromate solution, maintains 5: ‘lamps.— 
Drâvwings and particulars of SHIPPEY 18, Street, 
Cheapside, E iC. 
(ECOND-HAND ALTERNATORS—both welt-eciting and for 


| ters. Sections may be connected i or 
Part wil, ha thus affording wide range of E.M.F. and currents. | 


y Erxcreicaz Cor- 
PORATION, ic Victoria, Street, Westminster. 2366 


ROBERT G G; IVEY, 222, Chatham HACKNEY, 


CLEMENT STREET, ee 


MANUFACTURERS OF 


&c., 


ouse, St., London, W.C. 
PATENTEE’S HANDBOOK” Post Free on Application. 4014 


FRANCIS M, ROGERS, F.C.S., ALE.E., Consulting Engineer, Electrician and 


$ Patent Agent, 2), Finsbury Pavement. 
12 years’ practise in Electrical Patent Work. Tests, Independent Reports, and 
inspections. Turbines, Waterwheels, Steam Engines for any fall or power. 4289 


Models and worked out. 


| LORRAIN, 
Mr. J. Q: FOR ELECTRICAL PURPOSES 


IN POSSIBLE CONSTRUCTION; 


MAGNET TRANSMITTERS 
CARBON TRANSMITTER, : Nii 
BATTERY CALL BELI, MAGNETO aed 


Complete Stations. 
From #1 5s. 


BLACK OXIDE CARBON BATTERIES, 
Complete, in 8-inch Glass, from 1s. 


BURCKHARDT & RICHTER, Mulda, Germany. 


or every description of REW and SECOND-HAND ELECTRICAL \PPA- 
RATUS, PLANT and INSTRUMENTS, &c., ready for immediate delivery, 
Consult 


lant th 


Up to ONE MILE with 


AND 
Excellent receiver 
plete with Call 
Automatic Switch, 
Push, &e.,  - 
From .£l._ 
- Same with — 


Électri rica 


A POPULAR ILLUSTRATED JOURNAL DEALING WITH 


ELECTRICAL MATTERS. 
PUBLISHED MONTHLY—POST FREE, 64. 


Ofices & Warehouse: 62, Queen Victoria St., & 89, Queen St., London, E.C. | 


Telegrame—" INDIES,” LONDON. Telephone—1583, 


LE GENIE CIVIL, 


Weekly Review of French and Foreign Industries in General 
6, RUE DE LA CHAUSÉE D’ANTIN, PARIS. 
BAitorin-Obief, MAX DE NANSOUTY, Ingenieur des Arts et 


_ Manufactures, Officier d'Academie, Secretary of the Electrical 
Committee of the Exhibition of 1889. 


ready for use, . 


: #1 5s. 


Le MONITEUR des INVENTIONS NDS 


15th YEAR. 


THE BEST CONTINENTAL ADVERTISING MEDIUM OF ALL 


All communications for the Ad or Pu t- 
ment to be addressed to Mr. be 
de la Chausée d’Antin, Paris: 102 


Siateon Pages, Half-Monthly, IUustrated. 


| 


R. MCGOUNE, BUCHANAN &Co. 
WHOLESALE MICA MERCHANTS, 

9, Mincing Lane, London, E.C. 
Telephone No. 11,147. Telegrams, “ Boulanger.” 


CA 


For Electrical and all other purposes, 


Specifications. 


‘Electricians. 


ELLIOTT BROTHERS, 


101 & 102, ST. MARTIN’S LANE, LONDON, wil 


(ESTABLISHED 1800). 


BLECTRIGAL ENGINEERS AND MANUFACTURERS OF ALL 


ELECTRICAL TESTING AND TELEGRAPH INSTRUMENTS. 


SUBMARINE MINING APPARATUS, &o. 


Highest Award Paris Exhibition 1889, 


Telegeaph Address: “OHM,” | LONDON. Telephone No- sssæ 


CONTRACTORS TO H.M. GOVERNMENT: 


Free! TRANSMITTER, Pri! 


6 BOULEVARD DE STRASBOURG PARIS, | 


Samples and Quotations on receipt of Patterns 


SHEPPARD, ALLARTON & 


BELLS OR ‘GONG! | 


_ Ofall Sises and of Best Quality and Finish, | 


TELEPHONES| 


DRY BATTERY 


WARRANTED. ae | 


ALBERT FRIEDLANDER, W,41 | 


SUBSCRIPTION : 6s. Yearly, 8s. 6d. Half-Yearly, Post Free | 


| 
Short-Distance Telephone 
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“ALTERNATING Current INSTRUMENTS 
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Contractors to English & Foreign Governments, 4 


Railways, Central Stations,&c. jes 


Splendid Mechanical 
Construction. 


YNAMOS. 
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POSITIVE DRIVING 
of Conductors. 


with Gramme, Drum and Bar Armatures. 
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ILLUSTRATIONS. 


crown 


FOR ELECTRIC Lic 


ARTISANS AND STUDENTS. 


Embracing those Branches prescribed:in the Syllabus issued by the City and Guilds Technical Institute | 


M W. SLINGO, Principal of the Telegraphists’ School of Science, and A. BROOKER, Instructor on Hosted 
apa Engineering at the Telegraphists’ School of Science, . | 


LONGMANS,; 


GREEN & eo... 


WHITTAKER’S HANDBOOKS for ELECTRICIANS. | 


By GISBERT KAPP, C.E., Member of the Council of the 
Institution of Electrical Engineers. = 


ELECTRIC TRANSMISSION of ENERGY, | 
. and its Transformation, Sub-division, and Distribution 


With 180 woodcuts and diagrams. Third edition. Thoroughly | 


revised and enlarged. Crown 8vo, 7s. 6d. 


By Sir DAVID SALOMONS, Bart., M.A., Vice-President of the 
Institution of Electrical Engineers. 
ELECTRIC LIGHT INSTALLATIONS, 
and the Management of Accumulators. With 106 woodeuts 
and diagrams. Sixth edition. Wide 
small Crown 8vo, 6s. _ 


By W. H. PREECE, F.R.S., and JULIUS MATER, Ph. D. 


THE TELEPHONE. With 290 illustrations. 
_ Appendix, Tables and Index. Crown 8vo, 12s. 6d. 


By THOMAS H. BLAKESLEY, M.A., M.Inst.C.E. 


ALTERNATING CURREN TS OF ELEC- 
TRICITY, Second edition enlarged. Crown 8vo, 4s. 6d. | 


By 8. R. BOTTONE. 
ELECTRO-MOTORS : How made and how 
“used. 64 illustrations. 3s. 
ELECTRICAL INSTRUMENT MAKING 
fot Amateurs. 60 illustrations. Fourth ion. Revised 
and enlarged, 3s. 
ELECTRIC BELLS, and all about hein. 
99 illustrations. Third edition. Revised, 3s. 
By SYDNEY F. WALKER, M.I.E.E., A.M. Inst.C.E. 


ELECTRICITY IN OUR HOMES AND 


WORKSHOPS. 127 illustrations. Second edi 


By JOHN GRAY, B.Sc., A.B.S.M., A.LE.E., Ps. 


ELECTRICAL INFLUENCE MACHINES, 


their Historical Development and Modern “Forms, with 
Instructions for making them. 89 illustrations, 4s. 6d. 


A Complete List of Engineers Books, published by Whittaker, sent free on application. 


Lonoon: WHITTAKER & CO. PATERNOSTER 80. 


[By ROBERT FROST, B.Sc. ( 


à 


Just Published. Royal 


TREATISE ON THE LAW PRACTICE 


BELATING TO 


LETTERS PATENT FOR INVENTIC 


WITH AN APPENDIX OF — 


STATUTES, INTERNATIONAL CONVENTION, BAS 
AND PRECEDENTS, ORDERS, &c. 


Fellow of the Chemical Society ; of Lincotn’s 


STEVENS. & HAYNES, 13, BELL YARD, TEMPLE 


THE DAILY 


ESTABLISHED 1889. 


Published Every Morning, 


nd) | 


PRICE ONE PENNY. | 


AN INDEPENDENT. FINANCIAL NEWSPAPER... 


DEVOTED TO THE INTERESTS OF SHARE- | 


HOLDERS AND INVESTORS” 


It CONTAINS : 

FULL CRITICISMS ON NEW COMPANIES, MEETINGS, ‘as, 
LATEST PRICES OF QUOTED AND UNQUOTED SECURITIS, | 
MINING, INSURANCE, PRODUCE & SPORTING NOTES,” 
DAILY EXTRACTS FROM THE REGISTER OF ams ‘à 
SALE AND DEEDS OF ARRANGEMENT, 


Scale of Charges for Advertisements can be bo on | 
application. rt 


AT ALL NEWSAGENTS AND, BOOKSTALLS. 


Offices: 20, BUCKLERSBURY, LONDON, “EC EC. | 


THE OLDEST ESTABLISHED WEEKLY ELECTRICAL PAPER. | 


EST ABLISHED 1872. 


THE ons JOURNAL AnD. 


ELECTRICAL REVIEW 


Published évery FRIDAY, Price 4d. 
TO BE OBTAINED BY ORDER FROM ANY NEWSAGENT IN TOWN OR cou 


PATERNOSTER .ROW, 


LONDON. 


TELEGRAPHIC ADDRESS: 


* AGHEKAŸ; LONDON.” 
All Letters should be addressed to the Proprietors, H, Alabaster, Gatehouse & Co. 
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Inspecting Installations. 


THE ELECTRICAL 


THE WORK UNDERTAKEN BY THIS: INSTITUTION 18 AS FOLLOWS — 


Testing Electrical Instruments. | Electrical Engineers. 


Electrical Instruments. | _ Reporting upon New Inventions and Apparatus. 
For full particulars anply t to the Secretary, Faraday House, Charing Cross Road, W. C.: 


| 


= RAINING FOR THE ELECTRICAL ENGINEERING PROFESSION. 


- FARADAY Nous CHARING CROSS ROAD, LONDON, W.C. 


| BOARD OF CONTROL. | 
The Right Hon. the EARL of CRAWFORD, anal The Right Hon. LORD CASTLETOWN of UPPER OSSORY 


‘The Hon. REGINALD BROUGHAM. ROBERT HAMMOND. 
| FRANCIS INCE. 


HUGH ERAT HARRISON, B. So. A A.M. ICE, Principal 
The Institution is in affiliation with some of the largest Electricity Supply Companies, 


into whose works and stations the students are drafted. Applications should ina made to 


- the matt P. A. LATHAM, M.A., 15, St. Helen’s Place, H.C. 
NOTICH. 


Maker of MOTORS for Alternating Carrents, ELECTRICAL DISTRIBUTION PLANTS, 
LAMPS and DYNAMOS, SHIP LIGHTING. 


Telegraphic Address: “ ANYWISE, LONDON.” 


se. THE NEW DRILLING MACHINE 


Will bore Square, Hexagon, or any shape of Hole at one operation. 
PRICES AND PARTICULARS FROM 


THE SQUARE DRILLING MACHINE COMPANY, Ltd. 35, Parliament A LONDON. 


WOODHOUSE & RAWSON’S 
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Engines and Plant 
and 
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| + Price, , Complete, £7 10s. 
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Steam and Electric Trams. Marine Work a ny 
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WOODHOUSE RAWSON 


UNITED, LIMITED, 
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© Sole Depot of MIX & GENEST, 
on... _ALDERMANBURY, LONDON,  E.C. 


MICROPHONES WITHOUT “EXTRA CHARGE. 


IN JULY ‘NEXT. 
EFFECTIVE & CHEAP! THOUSANDS SOLD: 


We also keep the best assorted stock of all kinds of BELLS, INDICATORS, DRY BELL SETS, PUSHES, sise 
at PRICES which DEFY COMPETITION. 


PATENT 


SELF-BINDERS 


Tuts Self- Binder, or Reading Case, is intended to hold Exzcrnita 
of any number until the half-yearly volume 
ARS Shee SE) pleted and ready for permanent bindirg, the width of the 
back being widened or contracted ty es Oe 
or out as desired. 

To be obtained at the Exzcrrica, Review office, 2, Pater 
noster Row, London. 1 


Price 6s., Post Free (in Great Britain) 6e. 64. | 


Cheques and Money Orders 10 be made payable to H. Avner 
the latter on Chief Office, London. ; 
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DYNAMO. 


SL The latest design in the market, 

with all the advantages of 

latest scientific knowledge al 
the mechanical skill, 


* 


The above woodout ikasiente our B TYPE. DYNAMO. _A most efficient machine, working noiselealy, 


Catalogue that ‘the machines may be-worked very much in excess of their stated full output for short 


STOCK SIZES UP TO 77 KILOWATTS. MACHINES BUILT TO 600 KILOWATTS. 


THE ELECTRIGAL CORPORATION, 


UNITED: 
68, VICTORIA ST., LONDON, S.W. 
Works — ALLIANCE ENGINEERING WORKS, WEST DRAYTON, NEAR LONDON. 


WE KEEP THE LARGEST STOCK OF 


1 
, 


and without sparking or overheating ; is highly finished and well proportioned. The output is so rated in.0F 
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remet & MECH ANICAL ENGINEERS MANUFACTURERS 


TO THE TRADE ONLY. 


what’ 


Works, Showrooms and Offices: 


58 & 09, BREAD STREET, CHEAPSIDE, LONDON, EC. 


CE 


“POOLITE” SWITCHES | 
(Patent) 
IN ANY STYLE OF 
DECORATION. 


THE PLATESSA CEILING ROSE. 


Largest Makers 
SWITCHBOARDS 
THE TRADE. 


SWITCHES 
For all Current | 


PATENT. PATENT. 


Makers 


PATENT LAMPHOLDERS > 
under 
SPECIAL LICENSE. 


rer 

shu 


POOLE WEITEPS 


POCKET LOGARITHM TABLES. | 
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APPLETON, BURBE 


AND 


BALMORAL BUILDINGS, 91, QUEEN VICTORIA ST. 


STEAM WORKS, HATTON GARDEN. 


LECTRICAL MANUFACTURERS. 
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| STEEL and STREL WIRE adapie (othe INSTRUMENT and ELRCTRICAL TRADES. 


. COLD ROLLED STEEL in all dimensions. COLD ROLLED STEEL tempered and polished in strips. 


: Best Round Steel Wire Polished in Lengths or Coils; ‘all gauges. Tempered Wire, Polished and Plated Musio Wire, 


HIGH-SPEED ENCINES, 


SEARCH-LIGHT PROJECTORS, &o. 


THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW SUPPLEMENT, - 


| MAGNETO. WORKS, SHEFFIELD. | 


“MAGNET STEEL of the highest efficiency: 
SWEDISH IRON, ABSOLUTELY PURE AND DIAMAGNETIC. 3 


SPRINGS, HELICAL, SPIRAL, OR TO PATTERNS. 


Qualities for Springs, &e. 


“IMPORTERS OF FINE AND ACCURATE. 


AMERICAN MACHINERY TOOLS 


DRILLING MACHINES LATHES, à 4 
WITH ONE MICROMETERS FINE TOOLS IN GREAT 
VERNIERS, VARIETY. 
HEAVY POWER | 16 Different Designs. 
DRILLS. Ais. FOR ILLUSTRATED 


CHARLES CHURCHILL & CO., Ltd., 


21, CROSS STREET, FINSBURY, LONDON. 


HALL 


Glectrical Engineers, 
RICHMOND HILL IRON WORKS,. - 
SILVER MEDAL, BARCELONA, 1888. OLDHAM. 


MAKERS OF 


DON 


& Co., 
87, WALBROOE 


DYNAMOS & MOTORS, 


SHIP LIGHTING A SPECIALITY. 


. Complete Installations 
all kinds, 
Estimates on Application. : 


ESWORTH ce | 


J 

OLDHAM. : 
» 
= =: LA 


The following sizes of Dynan are 


kept in stock or in prepress.” 
| Lamps. . Amps. | “Volts. Speed | 
80 | 45 | 100 | 852 | &78 
180 | 90 | 100 | 1020 | #99 
= 220 | 120 100 880 | &121 
Lu 400 | 200 | 100 | 826° | 8170 
PROJECTORS In STOCE. 


4 
LES 
: 
- | 
| 
| 
4 
| 
| 
| 
‘ à 
| 
| 
é 
LA 
| | 
on 
| 
| 
| 
| 
L 
; | 
| 
| 
| 
| 
| } 
| 
) 
1 sae | L] 
| 
‘ | 
| 
LI - 
2 | 
= 
j 
| | =] ) à 
— — { | 
ot it | = 
/ © n 
| 
2 
i 
= = = - = > = = = fee 
i == | 
be = 
= 
+. = | 
Sa y me 
À 
| 


ELECTRIC 00, 


‘MANUFACTURERS OF 


TELEPHONES, 


WHOLESALE, ORDERS ONLY 


79, COLEMAN STREET, LONDON, EC 


“CHICAGO, NEW YORK AND ANTWERP. : 44 A4 


CENTRAL 


CROMPTON & COMPANY, LIMITED, have erected, or are now 


— Central Stations, and manufacturing. machinery for <a 
| to supply +3 


321,000 LAMPS. 


This represents two-thirds of the total horse-power being put dows 
in this Country for Continuous Electric Supply, or in other words, 


100,000 LAMPS 
MORE THAN ALL OTHER LOW PRESSURE SYSTEMS COMBINE. 


on the latest developments of Electrical Engineering Tenders ‘for Central Stations 
any magnitude, can be obtained by applying to— 


CROMPTON & CO. Ltd. 
MANSION HOUSE BUILDINGS, LONDON, EC 


Works :--_CHELMSFORD & LONDON. 


ill 


ANDREWS & PREECE. Th. 


ELECTRICAL ENGINEERS & CONTRACTOR 


MANUFACTURERS OF THE 


= ARC LAMPS, SWITCHES, &C. 


Il 

ALL 


— TA | BOROUGH MILLS, MANCHESTER 


BRADFORD. 
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CUT-OUTS, CEILING ROSES, 


| OR FANOY OR PLAIN. 


IN 
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LONDON, MANCHESTER, BRADFORD & KIDSGROVE.. | 
RU: Ved Telegrams: “ WOODHOUSE, LONDON.” Telephone No. 1978. 


— 


ALBION METAL WORKS, \ 


BIRMINGHAM. 


—_ THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW, 


Len 


S al 
YERITY’S PATENT 


VERITY'S PATENT MAKE & QUICK BREAK” || 


in hand with China or Brées Covers, «proue 
for High-Class Decoration 


SAFETY 


SAFETY. 


and cheapest in thé: Markét. tise"if is impossible to place a large fuse in a block intended f 
smaller size is not obtainable with any other Cut-out. 


VERITYS ELECTRIC LIGHT FITTINGS, 


The largest Stock and London, 


WERITY’sS, 


EIN G STREET, COVENT GARDEN, 


W.C. ; 


and 187, REGENT STREET, 
Telegrams: “BLECTROLER, LONDON." | 


Telephone No. 7629. | 


THE ACME “ELECTRIC WORKS 


| | (FRANCIS TEAGUE, Manager), - 
Office & Showrooms : 17, PRINCES STREET, HANOŸER SQUARE. Factory : FERDINAND STREET, CHALK FARM, 


“Sounder London?” 


ELECTRIO-AND “TELEGRAPHIC ENGINEERS AND CONTRACTORS. TO H.M. WAR orrior 
ADMIRALTY, G.P.0., LONDON COUNTY COUNCIL, &c. 


MANUFACTURERS OF COCKBURN PATENT LOCK AND QUICK BREAK SWITCHES. à 


Main Swritohbonrdäs;, Cockburn Patent Cut Outs and Fuses, Electrical Accessories, 


: 


' 
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BELL PRESSES, CEILING ROSES 4. 
SWITCHES, FUSES, $ 


CUT-OUTS, LAMP-HOLDERS, 


‘THE BERESTEIN ELECTRIC LAMP CO, 


ÆIMITHD), 
2, MARLBOROUGH MANSIONS, VICTORIA ST. LONDON, SW. 


OWNERS of the BERNSTEIN SYSTEM of ELECTRIC LIGHTING. 


647 The lamps of this Company are of low resistance, and 
entirely free from the claims of other companies. 1130 


BRASS, GUN METAL, 


\| PHOSPHOR BRONZE 


CASTIN GS 


. PHOSPHOR TIN, 


WOODCOCK STREET, : 


INGOTS, | 


“JAM ES PITKIN, 


| | philosophical and Electrical Instrument” Mate 


” RED LION ST, »» CLERKENWELL, LONDON, EC, 


SPECIALITIES : 


Capt HOLDEN’S hs, Volt and 
re, Reflecting vanometers, 
Firing Keys, Hydrometers. 


PITKIN’S Electric Hand À for Mills, Coal 


Mines, Gas Works, &c 


PITKIN & NIBLETTS Gee Detecting, Be 


cording, and Electric Alarm 
Instruments. 


GARRETTS MAGNETO BELLS & TRANSMITTERS. 


IMPROVED PRIMARY AND SECONDARY BATTERIES, 


FRAZER 


PALACE PLAIN WORKS, NORMES 


NS ASX S 
~ 
\ \ RQ 
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NS SSS NS NS 
YY 
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YY Mik Vy 17 
Le OF ALL KINDS OF 


CASINGS 


COV RINGS. 
SPECIAL PATTERNS ON SHORTEST NOTICE 


Lowest Prices on application. 
1000 FEET AND UPWARDS CARRIAGE PAID TO Leung | 
INDINC 


WILKE'S 
SOLE IMPORTERS 
Berenox | 
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ESTABLISHED 
Works 
A BRAND, | 
BABBITTS | 
J.&J. HUGHES, \ METAL LAIL 
| 
Telegrams “Bronze,” Birmingham. \ 
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ARE NOW MAN SPECIALLV FOR. THE + 


: 


BATTERSEA MOTOR 


MOTORS. 

eATTERSEA D 
9 HP. .£ 


FOUNDRY LONDONsw | BP, 4120 


rte and Particulars apply to TELE MANAGER, BATTERSEA FOUNDRY, S. w. 


JOSHPEH BOURNE & SON, 


MANUFACTURERS OF THE WELL-KNOWN , 


STONEWARE TELEGRAPHIC INSULATORS AND BATTERY JARS. | 


rown Stoneware Porcelain. Poro 
Bconomy Strength and Durability combined. Prise Medal, Paris Electrical Ezhibition. 
Special Shapes for Telephone and Electric Lighting Wires. 


| Works: DENBY POTTERY, NEAR DERBY. Lt! 
London Office: NEW ST. PANCRAS STATION EUSTON Roan, N v. | od bd 


RAMSDEN, CAMM & eo: : 


BRIGEHOUSE. YORESHIRE, 
and Steel Wire Drawers and Galvaniyers. 


MANUFACTURERS OF. 


TELEGRAPH, TELEPHONE AND CABLE ‘WIRE, | 
Re Contractors to H.M. Postmaster-General, the Indian and Colonial Governments and leading Railway Companies 
B. SPECIALITIES :—FINE SIZES OF H.C. COPPER, GERMAN SILYER, &c., WIRES. 550 


Used for the last six years with the greatest success. 
GOLD MEDALS AWARDED. 


thsap. Ei Efficient, Strong, Silent. N 0 Sparking! No Overheating 


ILLUSTRATED CATALOGUES AND PRICES ON APPLICATION. 


JOHN & Wm. ROPER, BRADFORD; A 
CALLENDER'S BITUMEN TELECRAPH & WATERPROOF Co, 


LIMITED. 
101, Leadenhall Street, LONDON.  relegrams: “ CALLENDEE, LONDON.” Telephone, No. 4,485, 


1 LIVERPOOL : 36, Dale Street. 
| Vas: ERITH, KENT, Telegrams: “CALLENDER, PICARDY.” © Telephone, 8,411, 
UNDERGROUND MAINS 
tarp COMPLETE ON CALLENDER-WEBBER OR SOLID BITUMEN SYSTEMS. 


LEAD SHEATHED WIRES AND CABLES | 
FOR UNDERGROUND WORK, HOUSE AND FACTORY MAINS AND SHIP WORK. 
Cables-ARMOURED-Metal Sheathed. 
ABRIATI CABLES. | 1385 | 
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Screws, Sinds, & Small Gurned 


Æ Parts, 


For TELEGRAPH sr OPTICIANS, MATHEMATICAL, SURGICAL, 
| MUSICAL INSTRUMENT, TRUSS and CHANDELIER MAKERS, 
| STATIONERS, SUNDRYMEN, &c., &c. 


| 


| = BRASS AND COPPER SCREW WORKS,== 
GREEN STREET, 3 


 DERITEND, 


ESTIMATES GIVEN TO 


INSULATING PRODUCTS, 


VULCANITE & EBONITE. 
FIBRE. 


"SHEET, RODS, OR TUBES. SPECIAL REQUIREMENTS MADE TO ORDER. (te 
© VULCANITE CELLS AND PATENTED SEPARATORS FOR SECONDARY BATTERIES. 


Pure Para Telegraph Strip, I staid Tape, &c. Patenied Non-Stretching Pure Rubber inet ee 
Goods of. all kinds for Electrical Purposes. 


PATENT COTTON “ SIMPLEX ” BELTING IE 


For DYNAMO, MAIN, and OTHER DRIWING. 


India-Rubber Goods in Stock, and to Order. \ 


PRICE LISTS ON APPLICATION TO 


DAVID MOSELEY SONS, 


CHAPEL FIELD WORKS, 
ARDWICE, MANCHESTER. 


Valves, Sheet Rubber, Hose Pipes, Fire Hose, Chemical Appliances, Waterproof Garments, and all kinds ot N 


| WAREHOUSES: 
2, 4, & 6, Now Brown = St. MANCHESTER. ; | ‘87, Miller Street, GLASGOW. | 14, Place Sainte Gudule, HAMBURG: 
14, Aldermanbury Avenue, LONDON, E.C. 20, Rue des Marais, PARIS. 29, Kl Reichenstrasse, ©" 
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INDICATING AND SELF-RECORDING INSTRUMENTS, 


THE TELEGRAPHIC JOURNAL AND PLECTRICAL REVIEW. 


RICHARD x RE RE Ss, 


43, LONDON WALL, LONDON, E.C. 


(ESTABLISHED 7819). 


London Manager, J. A. BERLY, C.E., ATEE. “ 
-SOIENTIFIC INSTRUMENT MANUFACTURERS. 


SPECI ALITY : 


For use in Engineering, Electricit 


, Meteorology, Chemistr the Navy, &c., as adopted by Goverments 
of England, France, | 


r their Educational, Navy, War 


rmany, Russia, Ital 
and Postal and Telegraph Departments. 


y, Spain, Brazil, 


| Indicating and SELF- RECORDING Anemometers, Barometers, Thermometers, Tachometers, Pressure: dé 


AMMETERS, VOLTMETERS, &c. Electricity Meters adopted by the Paris Municipality." 


e all over the Globe. — Awards at allthe Exhibitions. Grand Prix and Two Gold Medals at the 
| Patented oies Paris (1889) Universal Exhibition. 


London Office and Show Room: 43, LONDON WALL, EC. Head office: 8, IMPASSE: FAI, PARIS. 


Illustrated Free on application. 
DYNAMOS 


Specially designed to meet the requirements of Electric Light Engineers. 1g 7 
For Are or Iocandercent Lighting, Direct; Charging 
‘l'ransmission of Power; Electrolysis in all its branches, &c., & : 


50, 100, 200, 400, 700 and 1,000 RTS. | 


Price Lists and Particulars Free on application. 


AUSTIN ¢ & MYERS, Florence Electrical Works, LEEDS 


WORKS, 


Ilighest Efficiency ; Beauty of Design ; Moderate ™ 
Speeds; Best Workmanship and Materials. 
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NEWTON & HAWKINS’ 


PATENT 


AUTOMATIC SWITCHES. 
NEWTON ARC LAMPS. 


And every Requisite for Electric Lighting 
and Transmission of Power. 


| 


| | 


Telegrams: SARC. TAUNTON. 


NDO Paterson per. 
CONTINUOUS CURRENT IRELAND : The United Electr né 
TRANSFORMERS. © FRANCE: E. H. Cadiot, Paris, 3 a 
ITALY: Prospero, Peyran, Turin. 
MULTIPOLAR MOTORS RUSSIA: Alphonse, Schichawinaky, Bt, Peters |, 
(FOR SLOW SPEED). burg. 
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MOTOR 


; Actuated by STEAM, WATER, HOT AIR, PETROLEUM OIL, &o. 


FOR ELEOTRIG LIGHT INSTALLATIONS, INDUSTRIAL, DOMESTIO AND STABLE MACHINERY WATER RAISING | 


BAILEY’S PATENT HAAG’S PATENT 


ex plosible Steady-Running, and Portuble. Consumes 2 quarts of water per H.P. per day only ge tS Bn + wat For Driver Vans, and other 


JUST PUBLISHED. #4 BAILEY'S MOTORS,” an Illustrated Catalogue of the various Motors manufactured by W.H.B. & Co. Post Free, fs, 


H. -BAILEY & Co., Ltd., “sxcror», Manchester. 


ADAPTED FOR ELECTRIC LIGHT INSTALLATIONS: 


(SERIES 3.) 


ke BAILEY-PRIEDRICH” SAFETY STEAM MOTORS. _ HOT-AIR ENGINE. HIGH-SPEED STEAM ENGINE 


HAAGS’ PATENT HAAG’S PATENT | BAILEY'8 PATENT BAILEY’S PATENT BAILEY 8 PATENT 
WATER MOTOR. HIGH-PRESSURE WATER MOTOR.  ‘ THIRLMERE” WATER MOTOR,  HYDRAULIG ORGAN BLOWER WATER MOTOR PUMPING ENGINE 
à ay be @ tven by Town’s For use in Mines, and places Much used for Telephones, OR WATER ENGINE. For Lifting a portion of the wate 
: Pressure or other nvailuble where bigh water ES mos, and smal) installations of the Mostly used for driving the which drives the Engine b@  : 
Water supply. are a ‘ Electric Light. Feeders of Pipe Organs. higher 
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ROBEY & CO.’S HIGH-SPEED COMPOUND ENGINE, SPECIALLY ii 


MARSHAI 
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TYNE DYNAMOS, 


FOR ENGINEERS’ ‘LATHES, 


DRIVEN BY SELF-CONTAINED ELECTRIC MOTORS, 
Apply to R. BOLTON Be Cco., Leadenhall St., 


THE NORTH BRITISH RUBBER GO, LIMITED, 


Edinburgh; London, 57, Moorgate St. \Manshester, ¢ 6, Charlotte St, 
Liverpool, 9, Lord Street; Glasgow, 106, Buchanan St ; 
Newcastle-on-Tyne, 39, 22 aie Leeds, 65 & 66, Briggate. su 


| + A 


ERNEST SCOTT MOUNTAIN 


NEWCASTLE-ON-TYNE, 
Glectrical and General Engineers, 


'TYNE ARC LAMPS, 
TRANSFORMERS. 


_ SPECIAL TERMS TO THE TRADE. 


Complete Catalogue on application. = 
Offices : Telegraphic Addresses: 
Leadenhall Street. London. 4 

MANCHESTER : Victoria Buildin Ampère,” Manchester. 

À ~y~ Yard, Cloth Hall St. “ Dynamo." 

NEWCASTLE-ON-TYNE: Close Works, “ Esco, Hewsestio-ca- 

ne. 
JOHANNESBURG SOUTH AFRICA. “x use,” Johannes- 
> burg. 4 4160 


Crankshaft Covernor and Balanced Slide Ya've. 
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Sheets, Rods, Tubes, Cells, &e,, for Electrical Purposes. 
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Complete Installations erected by experienced men at es F | | 
| home and abroad. | 
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Made from 1-Ply for Cylinder and Faced Joints to ay ‘thickness for uneven surfaces, 40 


The above, which can only be obtained-from this house, is . | | The Centre from which the requisite elasticity is obtains 
| recognised as the Most Efficient and Economical Jointing will adapt itself to uneven surfaces to which it may be a 
. Material in use. Itis-composed of a. specially-prepared plied, and allow the expansion and contraction toil fally 
: India-rubber Compound, protected by a covering of Yul- taken up. The covering being of Asbestos Cloth, imparts 
: canised Asbestos Sheeting, as shown above, and as it a protection to the centre and so prolongs its eas. 
; is the only Jointing Material which adequately ticity. For Manhole, Mudhole, Steam Pips, 
-! combines PERMANENT ELASTICITY WITH and Mash Tun Door Joints it is unequalled, 
_ HEAT RESISTANCE, the advantages it and if applied as directed à ring eam be 
used many times over, 


OQ», BELLS ASBESTOS. 
Blackfriars, 


LIVERPOOL: 2, Strand St., James St, {wa RK, LONDŸ 


BELFAST, DUBLIN, ANTWERP, BERLIN, 


DEPOTS 


DEPOTS: 
: MANCHESTER: Cable Street, 


GLASGOW: 35, Robertson. Street. 


AGENTS.—BIRMINGHAN— BELL & Co., 7, John Bright Street. CARDIFF: BELL & Co, West Bute Street, 


HULL: Humber Dock | 
Basin, | 


BARCELONA, TRIESTE, LISBON & GENO, | 


BELLS ASBESTOS BELL'S ASBESTOS | ASBESTOS. | 
BOILER: PRESERVATIVE | YARN & SOAPSTONE PACKING NON-CONDUCTING COMPOSITION 


Will effectually keep Boilers clean and re- | 14 the BEST LOCOMOTIVE PACKING made. 
move any Incrustation, without injury 
i °° to the Boiler Plates or Fittings. 


= 


loss by radi- 

ation, and n | 
= saves 40 per = — — 
— | cent. of fuel. 

| BELL’S . | 
COMPOUND HYDRAULIC PACKING | — .- | 


18 SPECIALLY SUITED FOR 
HYDRAULIC MACHINERY, ACCUMULATORS, AND AMMONIA dun in al 


therefore 
“3 £ 
* 


out wet, 


All bags are marked as above 
> 


ASBESTOS LUBRICANT. 


- - 


Any customer recelving 
Oil sold as Bell’s Asbestos # 
Lubricant, & Cask, Drum, à 
or Corks not mark2d as & 


Drums are marked as above, 
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| | À quested to forward us fe 
| | * sample and particulars 
| | of where obtained. hy 
| | | \ WORKS ty : 
| | NBS = | via 
| À Every Cask is sent out as above, All Corks Are 


LUS 


LEZ 


REGISTERED. 


ae ADVANTAGES OF ASBESTOLINE. 
Heures ii ne ASBESTOLINE is the most, efficient Lubricant for all bearings. 
ASBESTOLINE is the cheapest Lubricant. | 
D ASBESTOLINE saves from 50 to 90 per cent. of the Cost of Oil. 
ASBESTOLINE is the Cleanest Lubricant. 
D) ASBESTOLINE is favoured by Insurance Companies. 
ASBESTOLINE ‘is the most Inodorous Lubricant. 


D «I ASBESTOLINE is the safest Lubricant, its flashing point being 700 F. 
nt | ASBESTOLINE has beaten all other Lubricants in making trials. 
nan ASBESTOLINE is applicable in-and out doors im every climate. 
are label «s ASBESTOLINE requires no special application. | 
LINE, to meet all circumstances, is made in four | ASBESTOLINE (, is for use in climates, both ashore 
ey oo of consistency, A, B, C, and CC. and afloat. It is also invaluable in works in this country 
ASBESTOLINE is ially adapted to ordinary Land when the temperature is high. 
Engines and Machinery, in and out-door, in this country. | agRESTOLINE CC, is ed for use on calenders, paper 
ASBESTOLINE B, a little more solid, is for use on Steamshi | machines, &c., where the bearings are heated by steam 
in temperate climates, also on land when it is desirable pong through, and sometimes is advantageously used 
ins 0 . 


have Lubricant stiffer than A. 


The reputation of Asbestoline as a lubricant of the highest efficiency in every kind of machinery is established, and it has never been equalled by any other lubricant 
in the numerous cases of special difficulty in which the best oils are ineffectual. This reputation is growing daily, because it is Based on the experience of 
thousands of users under the severest circumstances any lubricant has ever been subjectei to, and not on mere laboratory tests and professional analysis 

insignificant quantiti It is used with marked success in Steel and Iron Works, Collieries, Cotton and Wool Mills, And other Textile Manufactories. In Corn Mills it 
has proved invaluable on the roller and other modern machines, In Saw Milla on Machines going up to 5,000 revolutions per minute, its work has never been appr coached 
by any other lubricant. On Electric Lighting Machinery, and in Steamships of all sizes throughout the world, the success of Asbestoline is unequalled. Many engines and 
machines of ‘all descriptions give trouble and show bad results ,both in working and wear, when the system of lubrication has not received due consideration. Engineering 
firms of the highest standing have given to it their powerful testimony and support. . * Fu 


- 


SUPPLIED IN KEGS, 28 lbs. 66 Ibs. or 112 Ibs. 
SPECIAL TERMS FOR LARGE QUANTITIES. 
IMPORTANT TO EXPORT MERCHANTS.—One Pound of “ Asbestoline ” equals 2 gallons of Oil weighing 18 Ibs. 


ASBESTOS 
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SQUARE. 


Every 10 feet has label as above; and bears our Trade Mark: 


ROUND. 


: Under this registered title are included the inventions of Mr. Field, and experience. has provedtthem. to be. 
THE MOST EFFICIENT, DURABLE, AND ECONOMICAL PACKINGS ever made. They constitute such a 
combination of Asbestos and India-rubber as secures the maximum of elasticity and heat resistance, and they 
are therefore UNEQUALLED FOR EVERY ‘KIND OF ENGINE. These Packings are being universally used by 
most of the leading Steamship Companies throughout the world for ordinary Compound, Triple, and Quadruple 


sas Engines of the latest type. These Packings are composed of Rolled Asbestos Cloth, but the Endis- 
tubber is placed in two forms to suit various cases. | 


K= In ordering, state whether square | or round required. =i 


ASBESTOS COMPANY, LIMITED, 


DRPOTS. SOUTHWARK, LONDON, S.E. 
MANCHESTER : Cable Street, Blackfriars. LIVERPOOL : 2, Strand St., James St. HULL: Humber Dock Basin. 
GLASGOW: 36, Robertson St. DUBLIN, BELFAST, ANTWERP, BERLIN, BARCELONA, TRIESTE, LISBON, & GENOA. 


Al AGENTs 


“BIRMINGHAM: BELL & CO. 7, Bright Street. BRISTOL: ROBERT STOTESBURY, 114, Redeliff Street. 
CARDIFF : BELL, & CO., West Bute Street. ee 
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LIMITED, 
Blanufacturers, 
24. CHARLES ST., HATTON GARDEN, | 


LONDON, E.C. 


AWARDED 
For Excellency of Manufacture 8, 


PARIS INTERNATIONAL EXHIBITION, 1889. 


ALL THESE COODS ARE SHOWN FULL SIZE AND KEPT IN STOCK 


AGENTS FOR J. O. MOUCHEL'S HIGH CONDUCTIVITY COPPER" wines 


STRAT DRAWN, BRASS, IRON AND STEEL, ROUND HEXAGON un 


ALL SIZES KEPT IN STOCK. 


ESTIMATES FOR SCREWS AND TURNED PARTS ON RECEIPT OF ‘PAT 


‘Considerable Reduction for Large Quantities. 
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Pl FREE TELEPHONES | | | 


(Ne Remtal: No Royalty: 


PATELLA,, GLASGOW. 


‘The COMBINATION TELEPHONE as here 
:  serves for a thoroughly practical and 
Price tor each Station, with Oall-Bell ana 2" 
ail Battery complete, for lines up to 2 miles’ 2 19 € | 


_ POWNALL_ ROAD, DALSTON, LONDON; 

PRINCES MANSIONS, VICTORIA STREET, LONDON... 

No 4 157. WEST REGENT STREET, GLASGOW : ano | 

EAST DOCK BUILDINGS, DUNDEE; ... 

| 


PATERSON COOPER al 
|| ELECTRIC LIGHT AND TELEPHONE ENGINEERS, 


‘MANUFACTURERS OF. DYNAMOS,. ARC LAMPS, MEASURING INSTRUMENTS, À 


à. 


‘Telephone No. 5429. “Fiesta, London” 4a 
SILVER MEDAL INTERNATIONAL ELEOTRIO EXHIBITION. 1889, | 


BROTHERS, 


Glectrictans, 
THE LEA TELEORAPH WORKS, WGK, LONDON. 


14 _ MANUFACTURERS OF CABLES, &c, TO ANY 


4 FANOY BRAIDED WIRES OF ‘EVERY DESORIPTION. 4 


=, CE, SCOTT & Co., Ltd., 


lectrical Gugtneers, Manufacturers & Contractors, 
_ GOTHIC WORKS, KING ST, NORWICH 


CONTINUOUS CURRENT TRANSFORMERS. 
Mo Tors. 


Specially Wound Dynamos to charge cells arid suppiy constant 
ELM. F. to Lamp Mains independently and at thosame time. — 
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THE * > F 


SEMAPHORE REPEATERS, LIGHT ” INDICATORS, AND WALKER'S “PASSENGER AND GUARD” 


“SILVERTOWN. PATENT FIRING BATTERE, 


À 


Warehouses: 106 100, CANNON STREET, LONDON, 20. 


TÉLEGRAPE ENGINEERS AND MANGA 


Alphabetical « Block ” instruments 
Condensers, Testing Instruments, &e. 


BATTERIES. -S0L2 MANUFACTURERS FOR 


| Hbogite Cells, Carbon Plates, 


OF THE MOUT Arranaros voi RAILWAY BLOCK 


TELEGRAPH STORES AND APPARATUS OF EVERY DESCRIPTION. 


TORPEDO APPARATUS 


INDIA-RUBBER, GUTTA-PERCHA, AND TELEGRAPH WORKS OOMPANY. 
Manufacturers of a a. Complete System of Torpedoes for Harbour and Coast 


, AND OF i 


A Ooéstant Battery for Mining and Blasting Purposes. 


MANUFACTURERS OF :. 
_ VULOANISED INDIA RUBBER. 


“VALVES SHEET; BUFFERS, SPRINGS WASHERS WHEEL TYRES CORD TUBING, AND 
INDIA RUBBER AND OANVAS BUCTION AND DELIVERY HOSE. LE 


INDIA RUBBER and OANVAS STHAM PAOKING — ROUND, SQUARE, ond 


? 


NDIA RUBBER MAOHINE DRIVING BANDS. 


"WATERPROOF GARMENTS AND FABRICS: 


| | 
Works: SILVERTOUR, ESSEX, LONDON, PERSAN-BEAUMONT, | 


London Office—106, GANNON STREET, E.O. 
Warehionse—100, CANNON STREET, 
| | ‘one 70, Regent Road. Bal 
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